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The  operation  and  repair  of  automobiles  involves  many  different 
naterials:  metals,  synthetic  products,  wood,  cloth,  fuel,  oil  and  others. 

The  necessity  for  their  efficient  and  intelligent  use  becomes  more  and  more 
pressing.  For  this,  it  is  necessary  to  knc*./  the  brand  and  trademark  of  the 
materials,  their  basic  qualitative  indices,  the  area  of  their  expedient  use, 
and  to  have  a  methodical  evaluation  of  cheir  properties. 

The  authors  of  this  handbook  have  tried  to  systematize  aad  collect  in 
one  book  the  necessary  information  on  automotive  materials  used  for  operation 
and  repair  of  automobiles.  For  this,  the  authors  have  tried  to  take  into 
consideration  the  experience  of  leading  automobile  manufacturing  repair  and 
transport  factories,  scientific  research  and  training  institutes,  ard  also 
design  organizations. 

The  handbook  includes  two  sections.  In  the  first  section  data  is  given 
on  the  chemical  composition,  mechanical,  physical  and  technological  properties 
and  the  areas  of  use  of  steel,  cast  iron,  non-ferrous  metals  and  alloys,  as 
well  as  repair  materials  in  automobile  manufacturing  and  in  the  auto  repair 
industry. 

The  second  section  of  the  handbook  contains  information  on  the  character 
of  plastics,  resin,  glues,  wood,  packing,  insulation,  paint  and  varnish 
materials,  fuel,  oil  and  grease,  and  also  technological  liquids. 

The  handbook  is  intended  for  mechanical  engineering  workers  of  the 
motor  transport  and  auto  repair  industries. 

Section  I  of  the  handbook  (Chapters  1-5)  was  written  by  Candidate 
of  Mechanical  Engineering,  Masino,  M.  A.;  Chapters  6-8  of  section  II  were 
written  by  Candidate  of  Mechanical  Engineering,  Motovilin,  G.  V.;  and 
Chapters  9-14  by  Candidate  in  Mechanical  Engineering,  Alekseyev,  V.  N. 

This  handbook  of  mechanical  engineering,  which  summarized  information 
on  highly  varied  materials  used  for  operation  and  repair  of  automobiles  is 
being  published  for  the  first  time.  Therefore,  the  authors  will  be  grateful 
for  critical  comments  and  requests,  which  can  be  directed  to  this  address: 
Moscow,  !i~124,  Basmar.naya  Alleya,  6-a,  publication  "Transport." 
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Section  I.  Metals  and  Alloys  Used  in  Automobile  Manufacturing  and  in  the 
Automotive  Repair  Industry 


CHAPTER  I.  GENERAL  CHARACTERISTICS  0?  METALS  AND  ALLOYS 


§  1.  Requirements  Necessary  in  Metals  and  Alloys 

During  operation  of  automobiles  most  of  their  components  absorb  a 
significant  static  and  dynamic  load.  The  dynamic  loads  occur  because  of 
the  pressure  of  gases  in  the  combustion  chamber  of  the  engines'  cylinders, 
because  of  inertia  forces,  shock  interaction  of  the  surfaces  of  connecting 
components,  braking  force,  impact  of  the  wheels  on  obstacles  (unq-'^o  r^ada) 
elastic  vibrations  and  other  causes.  Many  components  absorb  systematic 
alternating  loads  and  therefore  when  there  is  poor  construction  or  incorrect 
techniques  in  the  preparation  or  conditioning  of  components,  excessive  load 
can  cause  a  fatigue  breakdown.  Usually  one  of  the  following  components  is 
involved:  longitudinal  bars  and  cross  members,  leaf  springs,  knuckles, 
differentials,  heavy-duty  drive  gear  teeth,  crankshafts,  reduction  gear 
driveshafts. 

Contact  surfaces  of  components  of  automobiles  are  subjected  to  the 
effect  of  large  specific  pressures  caused  by  abrasion  of  their  surfaces. 

In  the  overwhelming  majority  of  cases,  the  service  period  of  automobile 
components  until  they  are  discarded  or  reconditioned  is  determined  by  a 
change  (as  a  result  of  abrasion)  in  their  dimensions  or  geometrical  shape 
from  the  3oecified  size  established  by  technical  conditions. 

Very  high  specific  loads  are  absorbed,  in  particular,  by  the  working 
surfaces  of  piston  pins,  crank  pins  and  brass  of  the  crankshaft,  cams  of  the 
camshaft,  ends  of  the  push  rod  and  valve  stems,  trunnions,  cotter  pins  and 
many  other  components.  Particularly  high  loads  occur  on  the  contact 
surfaces  of  teeth  of  the  gear  parts  of  the  automobile  transmission.  One 
must  add  to  this  that  only  a  few  junctions  of  the  automobile,  for  example 
the  connecting  rod  and  crankshaft  crank  pins  of  the  wheel  axles,  operate 
in  a  smooth  process  under  conditions  of  liquid  friction.  Most  of  the 
components  of  an  automobile  operate  with  semi-liquid,  semi -dry  or  boundary 
friction,  and  some  junctions  (for  example,  brake  drums  and  shoes)  even 
have  practically  dry  friction. 

Some  components  of  the  engine  absorb  thermal  loads,  along  with  mechanical, 
and  also  are  subject  to  the  effect  of  gas  corrosion.  The  main  components 
thus,  affected  are:  pistons  and  valves,  cylinder  heads,  piston  rings, 
surfaces  of  cylinder  liners  and  engine  blocks.  As  national  automobile 
manufacturing  grows,  the  mechanical  and  thermal  loads  absorbed  by  the 
components  increase  corresponding  to  the  increase  in  the  size  of  compression, 
the  number  of  revolutions  and  power  of  the  engines  and  maximum  speeds  of 
the  automobile. 

Peculiarities  of  operation  of  an  automobile  do  not  permit  increasing 
the  working  sizes,  surfaces  and  consequently  the  overall  dimensions  and 
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weight  of  the  components  during  their  manufacture.  Therefore,  there  are 
stiff  requirements  for  the  materials  used  during  their  construction  and  repair. 
The  materials  and  alloys  used  must  necessarily  guarantee  static  and  dynamic 
resistance  of  the  components  made  from  them,  guarantee  their  safety  from 
fatigce  failure,  guarantee  high  resistance  to  abrasion  of  the  working 
surfaces,  and  also,  in  a  number  of  cases,  temperature  and  corrosion  resistance. 

Alloy  steels  widely  used  in  automobile  manufacture  meet  the  requirements 
shown.  In  a  standardized  and  improved  condition  they  guarantee,  for  fixed 
sizes,  the  necessary  strength  of  the  components  made  from  them;  and  as  a 
result  of  chemical-thermal  processing,  with  subsequent  hardening  and 
low- temperature  tempering,  good  hardness  and  resistance  to  abrasion  of  the 
working  surfaces  under  large  specific  loads  are  obtained.  Depending  on  the 
selection  of  alloy  components,  the  items  made  attain  ductile  properties, 
corrosion  resistance,  heat  resistance  and  other  special  qualities. 

However,  taking  into  account  the  large  scale  of  the  automotive  industry, 
it  is  just  as  important  that  the  automotive  materials  satisfy  the  requirements 
of  the  greatest  savings  in  cost  as  that  they  guarantee  high  mechanical 
properties  of  the  components  made  from  them.  Inasmuch  as  the  cost  of 
steel  alloys  exceeds  the  cost  of  high  quality  carbon  steels  by  2-4  times, 
the  former  must  be  used  only  in  cases  where  it  is  not  possible  to  use 
available  and  less  expensive  alloying  components.  In  recent  years,  some 
components  of  low-carbon  casehardened  alloy  steels  were  successfully 
replaced,  without  decreasing  the  mechanical  properties,  by  components  of 
low-carbon  steel  45,  which  have  been  hardened  by  induction.  Cast  iron  is 
widely  used  as  a  raw  material  for  repairing  automobile  parts,  and  is  almost 
three  times  cheaper  than  metal  rolled  goods.  The  cheapest  form  of  cast  iron, 
but  at  the  same  time  the  weakest,  is  gray  cast  iron.  For  improving  the 
mechanical  properties  of  cast  iron  components,  a  modification  or  sometimes 
alloying  is  used. 

For  further  improving  the  dynamic  qualities  of  the  automobile,  a  great 
deal  of  importance  is  attached  to  the  maximum  possible  decrease  in  weight. 
Therefore,  one  of  the  most  important  requirements  of  automotive  materials 
is  decreasing  the  total  weight  of  the  automobile  components.  With  this 
aim,  the  components  are  made  of  cast  aluminum  and  zinc,  distinguished  for 
their  good  technolog'' cal  properties,  and  also  from  synthetic  materials. 

The  area  of  use  for  such  materials  when  making  automobile  components  is 
increasing. 

For  guaranteeing  high  and  standard  qualities  of  automotive  parts  and 
uniform  specifications  for  their  roach inability,  steels,  cast  irons,  and 
non-ferrous  metals  must  have  stable  mechanical  and  technological  properties, 
essentially  uniform  for  every  melt  and  batch.  Therefore,  when  making 
critical  parts  for  automobiles,  carbon  steel  is  often  used,  in  which  the 
variation  in  quantitative  content  of  carbon  is  reduced  to  0.05%  as  opposed 
to  0.10%  in  government  standard  steels.  For  this  reason,  factory  brands 
of  cast  iros  and  non-ferrous  metals  are  used  with  a  slightly  changed 
per  cent  of  content  of  specific  components  as  compared  to  the  standard 
brands.  In  some  cases,  for  guaranteeing  high  mechanical  or  technical 
qualities  of  the  components  in  automobile  manufacture,  brands  of  alloy 
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steels  and  other  toetals  and  alloys  are  used,  which  are  not  specified  by 
GOST  [Gosudarstvennyi  Obshchesoyuznyi  Standart,  All-Union  State  Standard j. 


§  2.  Chemical  Composition  and  Designation  of  Steels,  Cast  Irons, 

Non-Ferrous  Metals  and  Alloys 

In  automobile  manufacture  and  in  the  automotive  repair  industry  the 
following  are  widely  used:  gray,  high-strength,  forged  and  alloy  (anti¬ 
friction,  heat-resistant  and  others)  cast  irons,  carbon  and  alloying  steels, 
brass  and  bronze,  aluminum,  manganese,  zinc  and  other  anti-friction 
alloys.  Examples  of  the  designations  of  specific  brands  of  metals  and  alloys 
are  presented  in  Table  1. 


TABLE  i.  CONVENTIONAL  SYMBOLS  OF  THE  MOST  WIDELY  USED 
ALLOY  COMPONENTS  FOR  MARKING  STEEL,  BRASS  AND  BRONZE 


1 

HaHMetiooafcitH 

KOMnOMCHTOB 

1 

X 

K 

X 

<n 

<S 

s 

X 

o 

V 

y 

X 

s 

X 

X 

3 

vc.iobhuc 

ooojua«ieinui 

1 

HaHMCMODaHMS 

KOMnOlieilTOB 

M-»HC 

04 

-7 

“)  yc.io**iibi* 

V 

«; 

H 

O 

K 

«; 

<E  x  ' 

x  2 
x  3  n 
>>  c 

«  c  at  co 
q  ao  o 

X  IQ 

O 

n 

v=  X 

o  r  *0 

~  »l  i 

s>g  5 
■s;  r 

CC  C  *  X 

r  o  o 
x  £0 

6  AmomhiihA  .  . 

Al 

to 

A 

lliiKo.ii.  18  .  .  • 

Ni 

M 

H 

7  Bepii/mil  .  .  . 

Be 

— 

B 

Ojiou  >■  19  •  .  • 

Sn 

— 

0 

8  Bop  ..... 

B 

p 

— 

Cniiiiuu  20  •  .  • 

Pb 

— 

c 

9  B.iiijahh  .  .  . 

V 

<b 

— 

Cy;u,u,i2l.  .  . 

Sb 

— 

c 

10  Biuu|i|>a.M  .  .  . 

W 

B 

— 

1  m. m  22  .  .  . 

Ti 

T 

T 

1J  /Ke;ie30  .  .  .  . 

Fe 

— 

>K 

X;  om  23  .  .  . 

Cr 

X 

X 

12  l\pCnlrtli.'  .  .  . 

51 

C 

K 

Uhiik  24  •  • 

Zn 

— 

U 

13  M.iprancii  .  .  . 

Mn 

r 

Mu 

<I>OOl|'0|C5  •  • 

P 

_ 

o 

14  Meat  . 

Ci* 

a 

M 

Ko6a.u26  .  . 

Co 

K 

15  MoJinAceii  .  .  . 

Mo 

M 

— 

Cc.xh  27 

Se 

F 

16  MlJIllbSIK 

As 

— 

Mm 

UiipKoi.  i’9(^ 

Zr 

II 

_ 

17  HnoOm'i 

Nb 

5 

Key:  1.  Name  of  components;  2.  Chemical  symbols;  3.  Accepted 
conventional  symbol;  4.  For  steel;  5.  For  brass,  bronze  and 
zinc  alloys;  6.  Aluminum;  7.  Beryllium,  8.  Boron; 

9.  Vanadium;  10.  Tungsten;  11.  Iron;  12.  Silicon; 

13.  Manganese;  14.  Copper;  15.  Molybdenum;  16.  Arsenic; 
17.  Niobium;  18.  Nickel;  19.  Tin;  20.  Cast  iron; 

21.  Antimony;  22.  Titanium;  23.  Chromium;  24.  Zinc; 

25.  Phosphorus;  26.  Cobalt;  27.  Selenium;  28.  Zirconium. 
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In  the  symbols  of  high-quality  carbon  steels  which  are  more  restricted 
than  GOST  in  the  acceptable  variation  of  the  carbon  content,  the  word 
"select"  is  shown  after  the  trademark  symbols  of  the  steel.  For  example, 
the  material  of  the  camshaft  of  automobile  GAZ-53  engine  is  steel  40, 
select.  This  meins  that  when  making  the  part  mentioned,  fhe  content  of 
carbon  is  within  ‘^its  of  0.40-0.45%  as  opposed  to  0.37-0,45%  according 
to  GOST  1050-50. 

The  trademark  of  alloy  steels,  brass,  bronze  and  zinc  alloys  is 
designated  by  a  letter-cipher  system,  in  which  the  letters  represent  the 
components  of  alloying  steels  or  alloys,  and  the  numbers  designate  the 
quantity  of  alloy  present  in  the  steel.  The  letter  symbols  adopted  for 
steels  and  alloys  are  presented  in  Table  2. 

In  the  designations  of  brands  of  structural  alloy  steels,  the  number 
on  the  left  shows  the  average  content  of  carbon  In  a  given  steel  in  hundred 
parts  of  per  cent,  the  letters  and  numbers  following  to  the  right  of  the 
letter,  show  the  presence  and  exemplary  content  of  alloying  components  in  a 
given  steel  (in  %) .  For  example,  the  trademark  of  steel  having  a  designation 
40KH,  can  be  deciphered  in  the  following  way:  high  quality  steel,  alloy, 
chromium,  average  per  cent  of  carbon  content---  0.40,  chromium,  about  1% 

(the  cipher  "1"  after  the  symbol  for  the  alloying  component  is  not  written)  ; 
steel  of  trademark  12KHN3A  is  high  quality,  alloys  chromium  and  nickel, 
average  content  0.12%  carbon,  approximately  1%  chromium  and  about  3% 
nickel.  Alloying  components,  molybdenum,  titanium,  tungsten,  vanadium,  and 
borer*  very  strongly  affect  the  properties  of  steel;  for  these  indices, 
their  presence  is  not  shown  in  the  trademark  symbols  of  the  steel ,  as  their 
quantity  is  equal  to  approximately  1%.  Usually  the  amount  of  these 
components  is  within  limits  0,06-0.04%,  and  for  boron,  even  in  thousandths 
of  parts  of  per  cent. 

For  marking  (multiple-component)  brass  and  bronze  alloys  as 
distinguished  from  sceel,  the  letter  designation  is  written  first,  which 
represents  the  alloy  components,  and  then  the  numbers  which  show,  in  order, 
the  average  content  (%)  these  component.  For  example,  the  trademark  of 
bronze  which  has  the  symbol  LHtsZH  55-3-1,  can  be  deciphered  thus:  complex 
(multiple-component)  manganese- iron  brass,  containing  on  the  average  55% 
copper,  about  3%  manganese,  about  1%  iron,  the  remainder  zinc;  bronze 
trademark  Br.  0TSC  /•  '4-2,5  is  tin,  alloyed  with  tin,  zinc,  and  cast  iron, 
containing  on  the  average  47.  tin,  4%  zinc  and  7.5%  cast  iron,  the  remaining 
copper.  An  analogous  example  is  labeling  alloys  with  a  zinc  base,  thuB, 
in  the  connon  alloy  TSAM  4-1  the  contents  are  about  4%  aluminum,  1%  copper, 
the  reminder  zinc  (a  more  precise  content  of  the  alloy  is  shown  in 
Chapter  IV  of  this  handbook). 

Alloying  components  In  aluminum  alloys  and  cast  irons  used  in  the 
automobile  manufacturing  and  repair  industries  are  not  designated  by  symbols. 

Chemical  composition  affects  the  mechanical,  physical,  and  technological 
properties  of  metals  and  alloys.  The  effect  of  carbon  on  the  properties  of 
cast  iron  and  steel  is  the  greatest.  As  a  *ule,  for  production  of  automotive 
components,  low-  and  average-carbon  high  quality  steels,  contents  up  to 
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CONVENTIONAL  SYMBOLS  OF  ANTALS  AND  ALLOYS 
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Key  for  Table  2:  1.  Ferrous  metals;  2.  Non-ferrous  metals 

and  alloys;  3.  Steels;  4.  Usual  quality;  5.  High  grade 
aa^d  very  high  grade;  6.  Automatic;  7.  ^or  casting;  8.  Cast 
irons;  9.  Gray;  10.  High-strength;  11.  Forged;  12.  Anti¬ 

friction;  i3.  On  aluminum  base;  14.  Cast;  13.  Deformed; 

16.  On  a  manganese  base;  17.  On  a  zinc  base;  18.  Brass; 

19.  Symbol;  2G.  Multiple-component;  21.  Bronzes;  22.  Anti¬ 

friction  alloys;  23.  Conventional  symbols;  24.  St.;  25.  MSt; 
26.  KSt;  27.  BSt;  2G.  Steel;  29.  A;  30.  Steel  (in  the 

final  syiKDol,  index  L) ;  31.  SCH;  32.  VCH;  33.  KCH ;  34.  ASCH; 

35.  A VCH;  36.  AKCH;  37.  AL;  38.  AK;  39.  D;  40.  V; 

41.  ML;  42.  TS;  43.  L;  44.  LS;  45.  LO;  46.  LMts; 

47.  and  others  *  48.  Bir;  49.  B;  50.  SOS;  51.  ASS; 

52.  and  others:  53.  examples  of  symbols;  54.  St. 2;  55.  MSt. 2; 

56.  KSt. 2;  57.  BSt. 2;  58.  Steel  20;  59.  Steel  50G; 

60.  Steel  30K1^T;  61.  Steel  12KHN3A ;  62.  A12;  63.  A20 ; 

64.  Steel  45L;  65.  SCH  15-32;  66.  SCH  21-40;  67.  VCH  50- J  ,  5; 

68.  KCH  35-10;  69.  ASCH-1;  70.  AVCH-1;  71.  AKCF-1; 

72.  AL4 ;  73.  AL9V.  74.  AK4 ;  75.  V65.  76.  D1SP;  77.  MLS; 

78.  TSAM  4-1;  79.  TSAM  4-3;  80.  7.62  ;  81.  L90;  82.  LS59-1; 

83.  LLoQ-l ;  84.  LMts  58-2;  85.  Br.  OTSS  4-4-2. 5; 

86.  Br.  AZH9-4,  Br.  S30;  87.  B83;  88.  S0S6-6;  89.  ASS6-5. 

Annotation.  1.  The  letter  A  at  the  end  of  the  designation 

of  a  steel  trademark  means  that  the  steel  is  of  very  high  quality. 

2,  The  numbers  and  c’signations  of  the  trademarks  of  gray 
cast  iron  designate  stv  *th:  the  first,  when  stretching, 

kg  (force)/mm2;  the  s.  when  bending,  kg  (force) /nm^ . 

3.  The  number  .  che  trademark  symbol  of  high-strength 

and  forged  cast  ir*  show:  first - tencile  strength, 

kg  ( force) /mm?  •  st  o.td - specific  elongation,  7„. 


C .57.  carbon,  are  used.  For  making  coils  and  springs,  high  carbon  steels 
with  the  carbon  content  up  to  0.707.  are  used.  Besides  this,  carbon  steels 
a  e  widely  used  in  automobile  manufacturing  and  auto  repair  industries  for 
making  cutting  tools. 

With  an  increa:  in  the  content  of  carbon  in  steel,  its  strength  and 
elasticity,  its  hardness  in  a  normalized  and  tempered  state  increase;  and 
the  specific  elongation  and  impact  strength  decrease.  Besides  this,  with 
an  increase  in  the  content  of  carbon  In  steel,  its  weldability  decreases  and 
its  hardness  increases  after  hardening  and  tempering  It  is  practical  to 
subject  ,*teel  with  a  carbon  coi  tent  from  0.407.  end  -ore  to  hardening  with 
low-  or  a ^erage-temperature  tempering. 

Low-carbon  steels  (carbon  and  alloy)  with  the  content  of  carbon  from 
0.307.  and  ’css,  often  are  subjecte  to  chemical -thenna  1  processing 
(especially  ■.  asehardening  and  cyanidation)  f^r  the  purpose  of  giving  them 
surface  ha  tess  while  keeping  a  ductile  and  strong  core. 
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For  making  cast  iron  automotive  parts,  cast  iron  with  a  content  from 
3, 0-3. 6%  carbon  is  usually  used.  The  properties  of  these  cas'  irons  are 
greatly  affected  by  the  shape  of  the  particles  of  graphite  carbon.  The 
best  mechanical  properties  are  primarily  the  strength  and  ductility  possessed 
by  forged  cast  iron  with  spherical  (globular)  entrapment  of  graphite,  the 
worst  is  gray  cast  iron  with  flaky  veins  of  graphite.  Modified  cast  irons, 
obtained  by  introducing  finely  divided  undissolved  admixtures  into  the 
molten  metal  before  it  is  cast,  occupy  an  intermediary  position. 

Particles  of  the  modifiers,  having  additional  nuclei  of  crystallization, 
make  it  possible  to  crush  the  graphite  entrapped  and  make  their  shapes 
closer  to  the  shape  of  graphite  in  forged  cast  iron.  The  best  modifier  is 
magnesium,  which  enables  one  to  obtain  high  strength  cast  irons. 

Alloying  components  change  the  properties  of  steels  and  cast  irons  in 
various  ways  (Table  3).  When  they  are  present  in  the  alloying  steels,  as 
a  rule,  they  increase  their  hardness  and  resistance  to  abrasion,  their 
strength  and  yield  point,  and  their  ha  denability,  and  decrease  impact 
strength  nnd  weldability. 

Aluminum  cast  alloys,  depending  on  the  dominant  alloying  components, 
are  classified  according  to  GOST  2685-63  in  five  gi^ps,  which  are 
characteristic  of  various  properties  and  areas  of  use.  The  properties  of 
aluminum  cast  alloys  depending  on  the  system  (basic  chemical  composition) 
are  presented  in  Table  4. 

The  effect  of  specific  alloying  components  on  the  properties  of  brass 
and  bronze  are  shown  below  (Section  2,  Chapter  IV). 
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TABLE  3.  THE  EFFECT  OF  THE  MOST  WIDELY  USED  ALLOYING 
COMPONENTS  ON  THE  PROPERTIES  OF  STEEL  AND  CAST  IRON 


1 
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,n  oco6chiioc:h  ynpyme)  CBoftcrna.  npii  coAep*  ti  cnocoGcTByer  OTfieay 
waiiim  Goaee  1,5%  cooGmacT  CKaoimocTb  k  ot- 
nyCKHOfl  XpynKOCTH.  HdH  COAOpJKflllHH  OK.0/10 
13%  ii  Bbiiiie  npHflaeT  craan  aycTeHHTHyio 
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Key  for  Table  3.  1.  The  effect  of  alloying  components  on 

the  properties;  2.  Steel;  3.  Cast  iron;  4.  Manganese; 

A.  Improves  hardenability  and  mechanical  (especially  elastic) 
properties.  When  the  contents  are  greater  than  1.5%  there  is 
a  tendency  toward  tempering  brittleness.  When  the  contents 
are  about  13%  and  higher  the  steel  has  an  austenite  structure, 
anti-shock  resistance,  high  resistance  to  abrasion  under  dry 
friction.  When  heated,  growth  in  the  grain  is  promoted, 

a.  Impedes  graphitization  and  encourages  the  formation  of 
cementite. 

5„  Silicon 

B.  Increases  strength,  resistance  to  abrasion  and  gives  elasticity 
and  anti-friction  qualities.  When  the  contents  are  greater 

than  27,  ductility  is  reduced.  Increases  weldability,  but 
decreases  the  temperature  of  hardening,  normalization  and 
annealing.  Is  used  frequently  in  combination  with  chromium 
or  manganese. 

b.  Essentially  increases  graphitization,  the  number  and 
dimensions  of  the  graphite  grain.  Depending  on  the  per  cent  of  the 
of  the  content,  permits  obtaining  cast  iron  with  excellent 
characteristics . 

6.  Nickel 

C.  Increases  weldability,  especially  in  combination  with 
chromium.  Facilitates  an  increase  in  strength  and  corrosion 
resistance  at  high  temperatures.  As  a  result  of  tempering, 
guarantees  obtaining  small  grain  structure,  distinguished  by 
increased  strength,  high  plasticity  and  ductility. 

c.  Encourages  graphitization,  crushing  of  the  grain  and 
increases  resistance  to  abrasion.  When  the  contents  are 
greater  than  13%,  in  combination  with  chromium  and  copper 
(Ni-Resist)  guarantees  obtaining  a  special  abrasion-resistant 
and  corrosion-resistant  structure. 

7 .  Chromium 

D.  A  carbide  forming  element.  Improves  weldability.  Enables 
obtaining  hard  and  abrasion-resistant  working  surfaces.  When 
the  contents  are  greater  than  12%,  gives  high  anti-corrosion 
and  heat-resistant  qualities.  An  inadequacy  is  an  increase 

in  the  tendency  of  the  steel  toward  tempering  brittleness. 

Very  often  used  along  with  Mn,  Ni ,  Ti ,  Mo,  Si. 

d.  Facilitates  the  formation  of  carbides,  improves  heat 
resistance,  corrosion  resistance  and  abrasion  resistance. 

8.  Molybdenum 

E.  An  effective  carbide  forming  element..  Improves  weldability. 
Essentially  decreases  the  tendency  to  tempering  brittleness. 
Guarantees  attaining  uniform  small  grained  structure,  imparts 
high  strength,  plasticity  and  ductility  to  the  steel. 

e.  Crushes  the  structure  and  essentially  increases  the 
abrasion  resistance  of  the  cast  iron.  Prevents  graphitization. 

In  optimal  proportion  with  nickel,  guarantees  obtaining  a 
perlite  structure. 
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Key  for  Table  3,  cor.'t. 


9.  Titanium 

F.  An  effective  carbide  forming  element.  Enables  obtaining  a  fine 
fine  grained  structure,  especially  in  combination  with 

chromium  and  manganese.  As  a  result  of  hardening  guarantees 
great  hardness  of  working  surfaces  of  components.  Improves 
corrosion  resistance. 

f.  Behaves  similarly  to  molybdenum. 

10.  Aluminum 

G.  Makes  the  grain  smaller.  Improves  impact  strength.  During 
heating  facilitates  graphitization  (can  be  prevented  by  the 
introduction  of  Ti  and  V).  Increases  corrosion  resistance. 

g.  Encourages  graphitization,  increases  strength, 

11.  Vanadium 

H.  An  effective  carbide  forming  element.  In  small  quantities 
facilitates  obtaining  fine  grained  structure  and  increases 
ductility  of  the  steel.  Facilitates  preserving  hardness  during 
tempering.  One  of  the  few  elements  which  improves  weldability, 
because  of  its  active  deoxidation  and  degasification. 

12.  Copper:  Facilitates  graphitization  and  improves  strength 
and  resistance  to  abrasion. 

13.  Tungsten:  Effective  carbide  forming  element.  The  main 
positive  quality  is  guaranteeing  good  hardness  after  hardening 
and  tempering  (64-66  according  to  HRC) .  In  a  case  of  use  in 
chromium-nickel  steels,  it  promotes  uniform  structure  and  a 
decrease  in  the  growth  of  the  grain  during  heating.  Because 
of  its  hardness,  it  is  widely  used  in  instrument  steel  and 
alloys. 

14.  Phospuorus:  Essentially  improves  casting  qualities  of 
cast  iron  (fluid-flow). 

15.  Boron:  In  small  quantities  it  greatly  improves  hardenability 
of  steel,  in  particular,  chromium-molybdenum.  An  increase  in 

the  quantity  of  more  than  0.0077.  causes  heat  cracks 
(hot-orittleness) , 

16.  Magnesium:  Facilitates  obtaining  a  speroid  structure  of 
graphite  and  significantly  improves  the  strength  and  ductility 
of  cast  iron. 
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TABLE  4.  GENERAL  CHARACTERISTICS  OP  ALUMINUM  CAST  ALLOTS 


1  Ckctcm# 


2  Mu|>kh 


3  Uciiosnue  oOuiHe  cboRcti* 


^  Ha  ocuoBe  Al  — SI 

(BMCOKOKpeMHHCTbie 

CHJiyMHHbi,  6—13%  Si) 


7  Ila  ociioBe  Al— Si— 
Cu  (lIKSKOKpCMIlHCTbie 
CHflyMiiiiu,  4—6%  Si) 


10  Ha  OCHOBB 
(ao  6%  Cu) 


Al  — Cu 


5  A/12;  A/14;  AJ14B; 
A/19,  A/I9B 


8  A/13,  A/I3B;  AJ15; 
A/10,  AJ1I0B;  AJ114B; 
A/115B 


PA/17t  A/I7B;  A/I  19 


13 

Ha  ochodb  Al  —  Mg 
(9,5-11,5%  Mg)  . 


16 

Ha  ocHone  Al  it 
npomix  aaeweHTOB 
(b  tom  tHCJte  Nl,  Zn, 
Fe) 


14 

AJI8;  A/113;  AJ122; 
A/123;  A/123-1;  A/127; 
A/127-1,  A/128;  A/129 


17 

A/ll;  A/120)  A/121; 
A/124;  A/125;  A/12G; 
A/130;  A/1  II;  A/1I6B: 
A/117B;  A/1I8B 


6  BhicoKHe  flHTcfliiue  xawecTna, 
KOppoaHOHHBR  CTOllKOCTb,  npd't- 
HOCTb,  n/laCTHMHOCTb.  IlpH  OTAHItKC 
nptlMCHRIOTCn  MOAIKpHKeTOpbl.  no- 
ui'jKCHHflB  oOpaOarbisaeMocTb  pesa 
IIHOM  H  mapOltpOMHOCTb 

9|Iockoakko  nomnKoiiiihie  Aineft 
ItblC  KBMCCTBB.  MoAH(j)H  KBTOpbl  i<e 
npiiMeiinioTCfi.  Bo/iee  Bucoxan,  mcm 
y  cnaaBOB  chctcmm  Al — Si,  wapo- 
npoHiiocTb  h  c6pa6aTbiBaeM0CTb  pe- 

3U1IIICM 

1?1oca«  rcpMHxecKon  o6)>o6otkh 
Or.MIl'iaiOTCH  BbICOKItMII  Mcxaiut'ie- 
ckh.mii  xaMecTBaMH,  b  ocoGetiHocru 
3iiH<tcmtCM  npeaeaa  TexyiecTH. 
Xopomo  nojuaioTCfl  o6pa6oTKc  pc- 
saimeM.  nomiwcimue  AiiTeftt'hie 
CHOftCTBa,  repMfTHMHOCTb  h  xoppo- 
311011  HUB  CTOllKOCTb 

15 

OAuino  noAoepratoTCB  saxaAxc. 
Ot.'iiimsiotcb  iiaitfloAMUoH  npomm- 
CTbio  h  yaapnofi  hiihkoctuo.  Xanax- 
TcpiinyiOTcn  xopposiioiiHoA  ctohko- 
CTbio.  Xopouio  noAAax>Tcn  o6pa- 
OoTxe  peanHiieM.  Hmck>t  noimmcH- 
iiue  .miTcflHue  CBofiCTBa  h  rcpno- 
TtmttOCTK 
18 

Cnaanhi  A/ll,  A/120  h  A/121  ot- 
ttocnrcn  x  noarpynne  wapoeTolWiix 
ctutanoD;  **p-?ru  A/!/.. 

A/130— x  noarpynne  nopunieaux 
cnaanoB  (cine  6oace  wapocToflxHx. 
ao  300°C  ii  Bhime) 
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Key  for  Table  4.  1.  System;  2.  Brand;  3.  Basic  general 

properties;  4.  On  a  base  Al-Si  (high-silicon  Silumin, 

6-137.  Si);  5.  AL2;  AL4;  AL4V;  Au9;  AL9V;  6.  High  casting 
qualities,  corrosion  resistance,  strength,  ductility.  During 
casting,  modifiers  are  used.  Decreased  machinability  by 
cutting  and  heat  resistance;  7.  On  a  base,  Al-Si-Cu 
(low-silicon  Silumin,  4-67.  Si);  8.  AL3;  AL3V;  AL5;  AL6;  AL10V; 
AL14V;  AL15V;  9.  Slight  decrease  in  casting  qualities. 

Modifiers  are  not  used.  Higher  heat  resistance  and  machinability 
with  cutting  than  alloys  in  the  Al-Si  system;  10.  On  a  base 
Al-Cu  (up  to  67.  Cu);  11.  A17;  AL7V;  AL19;  12.  After  thermal 

processing  distinguished  by  good  mechanical  qualities,  especially 
the  magnitude  of  the  yield  point.  Lends  itself  well  to 
processing  by  cutting.  Decreased  casting  properties, 
hermeticity  and  corrosion  resistance;  13.  On  a  base  of  Al-Mg 
(9.5-11.57.  Mg);  14.  AL8 ;  AL13;  AL22;  AL23;  AL23-1;  AL27; 

AL27-1;  AL28;  AL29;  15.  Usually  subjected  to  hardening. 

Distinguished  by  the  best  strength  and  impact  strength. 
Characterized  by  corrosion  resistance.  Lends  itself  well  to 
processing  by  cutting.  Has  decreased  casting  properties  and 
hermeticity ;  16.  On  a  base  of  A1  and  other  elements 

(including  Ni,  Zn,  Fe) ;  17.  AL1;  AL20;  AL21;  AL24;  AL25; 

AL26;  AL30;  ALII;  AL16V;  AL17V;  AL18V;  18.  Alloys  ALl ,  AL20, 
and  AL21  are  included  in  a  subgroup  of  heat-resistant  alloys; 
alloys  AL25,  AL26  AL30---  in  a  subgroup  of  piston  alloys  (even 
greater  heat  resistance,  up  to  300°C  and  higher). 


§  3.  Mechanical,  Physical  and  Technological  Characteristics  of  Metals 

and  Alloys 

Mechanical  properties  of  steel,  cast  iron,  non-ferrous  metals,  and 
alloys,  are  determined  experimentally  on  samples  during  various  aspects 
of  their  loads.  The  mechanical  characteristics  (Table  5),  determined 
on  the  basis  of  testing  samples  for  stretch,  impact  strength  and  fatigue 
resistance,  are  of  the  greatest  use. 
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TABLE  5.  BASIC  MECHANICAL  CHARACTERISTICS  OF  METALS  AND  ALLOYS 


HtpiMCf  Phi 

OnptMAtHM  (coAipmaHMe) 

A apaKTOpMCTHK 

flpillINTOe 

O0O3H1* 

MCHHC 

PiiiMtp* 

HOCTb 

t’iCieTIHH  l(/Op 
My**’ 

1 

2 

3 

4 

6 

A 

a 

PH 

l!pcAe/>  rtpoiHo- 

llanpoweiiHe,  cooiueT- 

0 • 

nr  1 MM * 

a»"  f- 

cm  npn  paenwe- 

CTuyiomee  iianfioAbtuefl 

IIHH  (BpcMeiutoc 

narpyaxe,  npeAtuecTByio- 

conpoTHBAeMHe) 

mcfl  paapyuieiiHio  oGpa.aua 

tcriMM* 

B 

npeAea  reKywe- 

b 

HaHMCHbiuee  iianpsiiKe- 

Cl  H  ((|>H3HMCCKHft) 

line,  npHKoropoM  necMoi- 

npH  pacTflweHHH1 

pa  na  npoAOAwaiotuyioca 
AC(|)opMauHio  oGpaaua,  He 

* 

npoHCxoAHT  saMemoro 

yr'.iiiMCHHH  iicrpyaKti 

c 

OTHOCHTeAbHOC 

c 

OtHoujeiiHe  npapame- 

6i*  fiio 

% 

A/ 

«-»—  100 

yAAiiHeHHC  npH  pa3- 
pblBC* 

IlHfl  pOC'ieTHOfl  AAHIIbl 

oGpma  tiocjie  paapuBa  k 
ero  nepBoiiaaaAbHOR  AAHHe 

• 

D 

d 

% 

F0—P 

OTHOCHTeAbHOC 

OTnoiuemie  yMeHbuie- 

* 

ipw  — —  1 03 

cyweiine  npH  pa3- 
puoe 

h hsi  iiAoiuaAH  noncpeMHO- 
ro  ccieHHa  o6pasua  b  Me- 
ctc  paapuBa  k  HaiaAbnofl 

naoiuaAH  ero  ceaeHHa 

E 

ripeAeA  npoMiio- 

e 

llonpawemie,  cootbct- 
CTuyiomee  HnnOoAt>uieft 

°d 

/tf/**** 

W/MM* 

P. t 

CTM  npH  OKBTHH 

narpy3Ke,  npeAUJecTByio- 
mcfi  pa3pyuiCHHK>  o6pa3Ua 

F 

noe.K*fl  nnnqwrv. 

f  . 

T  A  WM» 

fl  _£»L 

*"  0.4  d* 

CTH  MpH  H3I‘M*6c 

P  yAapMBA  B03- 

8  Patera,  pacxonycMan 

«b 

nr m/cm* 

a*~K 

^KOCTb 

aah  yAapnoro  nariOMa 
naApeaaiiHoro  oGpaaua, 

oTiiccciman  k  naomaAii 
noncpcmoro  ccmciihb  oG¬ 
paaua  u  mcctc  ittAOKia 

H 

h 

KriMM * 

ripeAWI  BUHOCJ1H* 

UmiOoflbUJce  siiaHOHHc 

!  °«*  XR 

— 

BOCTH* 

MBKCHMaabHoro  Hanpnwe 
IIHH  UHKAa,  npH  AeftCTBHI 
KOTOporO  HC  npOHCXOAHI 
yciaaocTHOro  paapyme 
hhh  oGp«3ua  np«  N  uh 

•  O-l  • 

;  i- 

kaob  HSMeHexHH  tianpn 
AteHHft4 

1 
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TABLE  5  (CONTINUED) 


1 

1 

l  2 

|  3 

1 

4 

5 

r 

r 

/ 

p 

TBepaocTb  no 

SpHKe.I.IK) 

T 

OTHouiemie  narpy3KM 
K  IMOmaAH  nOBCpxtlOCTH 
cc{>epnMeCKoro  orneqaTKa, 
no^yMaeMoro  ot  Oiiau.m- 
Bamifl  b  HcnbuycMbiA  Ma- 
Tepnaji  cia.unoro  aaxa- 
Jiemioro  mapiiKa  cnpeAe- 
jiemioro  AMasteTpa 

HB 

nFItiM a 

HB~~p 

TBepaocTb  no 

PoKBCnny4 

K 

1  ycnoBiian  ocjiiinmia, 
^Cpaniaa  rjiyCtme  BaaB- 
a>iBaiiH(i  b  iicntnycMufi 
MaTepna.i  a.istasnoro  iia- 
KOHeHHiiKa  (uixa.iu  C  ii 
<4)  turn  CTa.ibiioro  mapnna 
(uixanbi  B  it  F) 

^OrnotucHHC  narpy3Kii  k 

HRC, 
HR  A 
HRB, 
HRFi 

MiiKpoToepaocTb 

HbO-  H\00t 

r /mm* 

H„  = 

(H  TBepaOCTb  110 

naomaaii  Ookoboi'i  nouepx- 

//*«,. 

(kT/mh  i5) 

P 

BiiKepcy)4 

nocTii  oTnewaiKa,  noay- 
Mae.Moro  *ia  ioacahh  ot 
BAaBAHBdHHH  MCTblpeX- 

rpaHHofl  nupaMiubi 

HtOO . 

— 1,8544  -75 
d? 

Key  for  Table  5.  1.  Parameters;  2.  Definition  (contents) 

of  characteristics;  3,  Accepted  designation;  4.  Dimension; 

5.  Calculating  formula*  A.  Tensile  strength  (critical 
point);  a.  Stress  corresponding  to  the  greatest  load, 
preceding  breakdown  of  the  sample;  B.  Yield  point  (physical) 
tensile1-;  b.  The  smallest  stress  under  which,  in  spite  of 
prolonged  deformation  of  the  sample,  significant  increase 
in  load  does  not  occur;  C.  Specific  elongation,  tensile^; 
c.  Ratio  of  the  change  in  the  calculated  length  of  the 
sample  after  tearing  to  Its  original  length;  D.  Relative 
reduction  in  area  under  tearing;  d.  Ratio  of  the  smallest 
area  of  a  cross  section  of  the  sample  in  the  area  of  tearing 
to  the  original  area  of  its  cross  section;  B.  Strength 
under  compression;  e.  Stress,  corresponding  to  the  greatest 
load  preceding  breakdown  of  the  sample;  F.  Strength  when 
bending;  f.  ditto;  G.  Impact  strength;  g.  Work  expended 
for  impact  fracture  of  the  sample  cut,  referring  to  the  area 
of  the  cross  section  of  the  sample  in  the  region  of  fracture; 

H.  Fatigue  lirait^  h.  The  largest  value  of  maximum  stress  of 
the  cycle,  under  which  fatigue  breakdown  of  the  sample  does 
not  occur  under  N  cycles  of  the  change  of  stress^.  I.  Brinell 
hardness;  i.  Ratio  of  load  to  area  of  spherical  depression 
produced  by  pressing  a  hardened  steel  ball  of  known  diameter  into 
the  test  material.  J.  Rockwell  hardness^;  j.  A  conventional 
quantity  reciprocal  to  depth  of  depression  of  a  diamond  tip 
(scales  C  or  A)  or  a  steel  ball  (scales  B  and  F)  into  test 
material.  K.  Microhardness  (and  Vickers  hardness) 6;  k.  Ratio 
of  load  to  lateral  surface  area  of  a  depression  produced  by 
pressing  a  tetrahedral  pyramid  into  a  manufactured  article. 


Notes  to  Table  5.  1.  In  addition,  the  conventional  (technical) 

yield  point  o  —  the  stress  at  which  residual  deformation  in  a 

0.2 

sample  reaches  0.2%  —  is  distinguished;  2.  For  example  length 
five  times  greater  than  its  diameter  relative  elongation  is 
designated  6  ,  for  example  length  ten  times  greater  it  is  designated 
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3.  Designations  a  and  a  are  adopted  for  results  of  bending 


R 
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fatigue  testa,  x  and  x  for  results  of  twist  fatigue  tests; 

*  R  _1 

4.  N  is  a  large  number  prescribed  by  technical  conditions  (such 
as  108,  10  ,  108)  termed  the  fatigue  test  base;  5.  In  the  auto¬ 
motive  construction  and  repair  industry  measurement  of  hardness 
is  usually  taken  according  to  scale  C  (hardened  structural  and 
tool  steels);  6.  The  index  n  in  Hn  is  the  standard  load  Value 
in  T  [gram  force]  for  measurement  of  microhardness  and  in  kT 
[kilogram  force]  for  measurement  of  Vickers  hardness;  7.  The 
designations  ^  ,  P<ji  ^  ,  and  P  in  formulas  are  loads  in  the 


-16 


tensile,  compression,  bending,  and  surface  hardness  tests,  kT 
[kilogram  force] ,  F0  is  the  initial  area  of  a  cross-section  of 
the  sample,  ram^,  l  is  the  initial  length  of  sample,  mm;  A£  is 
the  change  in  length  of  sample  during  test,  mm;  V  is  decreased 
cross-section  area  of  sample  during  test,  mm^;  d  is  sample  diameter, 
ntn;  is  impact  work  as  determined  by  pendulum  hammer,  kfm 
[kilogram  meters],  F'  is  the  area  of  spherical  depression,  mm4; 
d^  is  the  diagonal  of  a  square  depression. 

Mechanical  characteristics  applicable  to  cast  iron  are  also 
employed.  They  are  determined  by  means  of  bending  and  compression 
tests  on  appropriate  samples.  Twist,  flow,  and  other  tests  also 
exist;  however,  mechanical  characteristics  produced  by  these  tests 
are  usually  not  employed  for  automotive  metals  and  alloys.  Hard¬ 
ness  of  automotive  parts  made  of  unhardened  steels,  cast  iron,  and 
nonferrous  metals  is  determined  by  the  Brinell  method  (GOST  9012-59); 
hardness  of  hardened  steel  and  hard  alloys  is  determined  by  the 
Rockwell  method,  scale  "C"  (GOST  9013-59);  and  hardness  of 
structural  constituents  of  alloys  and  electrolytic  anti  chemical 
coatings  are  found  by  the  microhardness  determination  method 
(GOST  9450-60). 

The  following  should  be  regarded  as  basic  physical  characteristics 
of  metals  and  alloys:  specific  .gravity  (g/cm^),  coefficient  of 
linear  expansion  (d — 10^  mm/mm  x  deg),  thermal  conductivity 
(cal/cm  x  sec  x  deg),  critical  phase  transformation  temperatures 
(AS^g,  ^39*  Ach3,  Achi)  ,  and  melting  temperature  (°C).  These 
physical  characteristics  significantly  affect  efficient  temperature 
regimes  for  heat  treatment  of  steel,  cast  iron  and  aluminum  parts, 
forging  and  stamping  of  steel  blanks,  and  various  technological 
properties  of  metals  and  alloys. 

Technological  characteristics  properties  are  usually  understood 
to  be  those  common  physicochemical  characteristics  inherent  in 
given  metals  or  alloys  which  determine  their  suitability  for  sub¬ 
jection  to  certain  technological  operations  to  produce  articles 
possessing  the  required  properties.  Technological  characteristics 
include  flowability,  deformability,  hardenability ,  weldability, 
machinability ,  and  others.  For  automotive  repair  and  transport 
enterprises  machinability  and  weldability  have  the  greater  significance. 

Machinability  of  metals  and  alloys  is  usually  estimated  by 
amount  of  wear  of  the  cutting  part  of  a  tool  made  of  fast-cutting 
steel  R18  or  hard  titaniam-cobalt  alloy  T5K10.  High-quality 
carbon  steel  ab  (NV  170-180)  is  used  most  often  as  a  standard. 

Other  methods  exl for  evaluating  machinability  of  metals;  accord¬ 
ing  to  cutting  force  in  particular.  In  this  case  results  obtained 
are  usually  tempered  with  cutting  iorce  for  free-cutting  steel  Aid. 


1/ 


Weldability  is  a  complex  technological  property  determining  capability 
to  produce,  using  an  efficient  technological  process,  a  strong  wear- 
resistant  joint  or  fused-on  layer  without  substantially  lowering  operation,;! 
qualities  of  a  restored  or  manufactured  article  or  welded  assembly. 
Weldability  of  metals  and  alloys  is  usually  evaluated  using  terms  such 
as  "good  (without  restriction),"  "completely  satisfactory,"  "satisfactory," 
limited  (difficult),"  "very  difficult,"  and  others.  These  terms  are  not 
approved  by  a  GOST;  they  are  determined  in  accordance  with  accumulated 
experience  and  results  obtained  by  special  laboratory  research. 

CHAPTER  II.  STRUCTURAL  CAST  IRONS 

Modified  (innoculated) ,  grey,  and  forged  (malleable)  cast  irons  are 
most  widely  used  in  manufacture  of  automotive  parts.  High-strength  cast 
iron  innoculated  with  magnesium  has  been  successfully  employed  in  recent 
years  and  has  prospects  for  broader  application  in  casting  semifinished 
arti  les  (primarily  for  crankshafts,  camshafts,  replaceable  cylinder 
slec  'os,  and  others)  in  shell  molds.  Alloy  cast  irons  are  often  used. 

In  individual  cases  anti-friction  (bearing)  cast  iron  and  iron  castings 
possessing  special  properties  (heat  resistance,  corrosion  resistance, 
and  non-magnetic  properties)  are  employed.  In  tables  6,  7,  8,  and  9 
data  on  mechanical  properties  of  gr  y,  modified  (innoculated),  high- 
strength  forged  (malleable),  and  anti-friction  (bearing)  cast  irons  are 
presented. 

Types  of  cast  irons  used  most  often  in  manufacture  of  automotive 
parts  are  given  in  table  10.  The  chemical  composition  of  cast  iron 
characterized  by  identical  mechanical  properties  may  have  substantial 
differences  in  content  of  manganese,  silicon,  and  other  components. 
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t:  0  seen  in  Tables  7,  7  and  8,  GOST  does  act  regulate  the  content  of 
chemical  elements  in  gray,  modified,  high  strength  and  forged  cast  irons. 


TABLE  6.  MECHANICAL  PROPERTIES  OF  GRAY  CAST  IRON  (GOST  1412-54) 
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Key:  1.  Brand  of  cast  iron;  2.  not  less  chan,  when 

3.  Stretching,  kg  (force) /mm^ ;  4.  Bending,  kg  (force)/mm2; 

5.  Camber,  mm,  when  testing  for  bending  and  when  the  distance 
between  supports  of  the  sample;  6.  600  mm;  7.  300  mm; 

8.  Hardness  HB;  9.  Application  in  automobile  manufacture 
and  auto  repnir  industry;  10.  SCH;  11.  Limited;  12.  Broad; 
13.  Very  limited. 

Annotation.  Cast  iron  brands  SCH  21-40,  SCH  24-44, 

SCH  28-48,  SCH  32-52,  SCH  35-56,  SCH  38-60  are  modified  with 
powdered  ferro-silicon,  aluminum-silicon,  ^aicium-silicon, 
graphite  and  other  modifiers. 


Automobile  factories  when  making  specific  components  by  accepting  single 
brands  of  cast  iron,  tolerate  (in  connection  with  operating  conditions  of  fl 
components  prepared,  peculiarities  of  nroduction,  the  quantitative  and 
qualitative  composition  of  the  stock  materials  delivered)  a  divergence  in 
the  composition  of  the  basic  chemical  components,  and  use  various  alloying 
additions  and  modifiers.  In  some  automobile  factories,  besides  v, o.  instead 
of)  government  standard  material,  they  use  their  own  factory  brand  of  gray 
and  modified  cast  iron. 

Low-alloy  cast  iron,  (with  contents  up  to  3.5-4.07.  Si,  1.5-2.07.  Mn, 

0.37.  P  and  up  to  1.07.  Cr,  Ni  and  Cu)  are  used  in  automobile  manufacture, 
primarily  for  making  cylinder  'iners,  piston  rings,  camshafts.  High-alloy 


TABLE  7.  MECHANICAL  PROPERTIES  OF  HIGH  STRENGTH  CAST  IRON 

(GOST  7293-70) 1 
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17 

0,0 
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42 

28 

12 

4,0 

1  10-200 

BM  45  5 

45 

33 

1  38 

5 

3.0 

l<>0 — 220 

Bll  50-2 

50 

2 

2,0 

180-200 

BM  CO-2 

60 

40 

2 

2.0 

200—280 

BM  70-3 

70 

40 

3 

3,0 

229—275 

BM  80-3 

80 

50 

3 

2,0 

220—300 

BM  100-4 

100 

70 

4 

3,0 

302-369 

BM  120-4 

120 

90 

4 

3.0 

302—309 

Key:  1.  Brand  of  cast  iron;  2.  ^6  ^  kg  (force) /mm2 ; 

3.  C»r  »  kg  (force) /mm2;  4.  6  ,  7.;  5.  a,H  ,  kg  (force)m/cm2 ; 

6.  Hardness  HB;  7.  VCH 

Footnote  I.  Not  less  than  the  values  shown. 


TABLE  8.  MECHANICAL  PROPERTIES  OF  FORGES  CAST  IRON 


(GOST  1215-59) 
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KM  56-4 
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j 
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1.  Brand;  2. 

C>B  ,  kg  ( force) /mrj2,  not 

less  than; 

,  X;  4.  Hardness  HB,  not 

more  than;  5, 

KCH 

cast  irons,  (with  contents  of  specific  alloying  components  greater  than 
7-10%)  are  used  for  making  insert  va-ve  seats  and  Inserts  for  the  upper  part 
of  the  cylinder  liners  of  the  engine.  White  and  refined  cast  irons  are  used 
mainly  for  surfacing  the  lower  working  surface  of  the  push  red, 
preparation  of  the  ends  of  working  surface*  ot  the  brake  shoes. 


-li- 


In  recent  years  in  automobile  manufacturing,  they  use  cast  iron 
components,  made  from  ceramic-metal  which  are  distinguished  by  very  good 
resistance  to  abrasion,  thanks  to  their  capability  to  absorb  grease  in  the 
pores.  Ceramic-metal  cast  iron  components  (primarily  piston  rings,  valve 
guide  bushings)  are  made  from  various  powdered  burden  materials  by  caking 
under  pressure  at  approximately  6.5  /cm^  in  a  hydrogen  atmosphere 
(temperature  about  1100°C,  time  about  2  hours).  For  making  ceramic-metal 
components  they  use,  in  particular,  ferrous  powder,  obtained  by  a  method  of 
reduction  of  rolled  sinter  (GOST  9849-61),  graphite  powder,  (brand  EKB, 
according  to  GOST  4404-58) ,  chromium  powder  (VTU-54  [Vremennye 
Tekhnicheskie  Usloviya,  Provisional  Technical  Specifications)),  copper 
electrolytic  powder  (brand  PM-1  according  to  TSMTU  [Tsvetnye  Metallurgicheskie 
Tekhnicheskie  Usloviya,  Non-ferrous  Metallurgy  Technical  Specifications) 
4451-54).  At  several  auto  repair  industries,  they  make  bushings  of  the 
camshaft  for  engines  YAAZ-204,  YAA2-206  from  ceramic-metal  materials.  The 
chemical  content  of  cast  irons  and  ceramic-metal  materials  used  for  making 
automotive-  components,  in  particular  liners  of  cylinders,  piston  rings, 
crankshaft  and  camshafts,  push  rods,  valve  inserts  and  seats,  are  presented 
in  Tables  11,  12,  13,  14,  15.  In  Table  16  are  shown  the  basic  technological 
and  operational  properties  of  cast  iron  used  for  making  automotive  parts. 
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TABLE  9.  CHEMICAL  CONTENT  AND  HARDNESS  OF  ANTI -FRICTION 
CAST  IRONS  (GOST  1585-57) 
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Key  for  Table  9.  1.  Brand  of  cast  iron;  2.  Shape  of  graphite; 

3,  Group  of  cast  iron;  4.  Hardness,  HB;  5.  Chemical  content,  7. 
X;  6.  Mg*,  not  more  than;  7.  ASCH-1;  8.  Flaky;  9.  Gray; 

10.  AVCH-1;  11.  Spherical;  12.  High  strength;  13.  AKCH-1; 
ARCH-2;  14.  Annealed  carbon;  15.  Forged;  16.  Up  to. 

Annotation.  Letter  designation:  A-  anti-friction,  SCH, 

VCH and  KCH—  respectively,  gray,  high-strength  and  forged 
cast  iron.  Cast  iron  of  brand  AKCH-2  has  hardness  HB  167-197. 

*  According  to  chemical  compound  tendency  to  b*  rejected. 

**  Lower  limit—  for  casting  subject  to - 

***  When  the  content  of  -  carbon  is  at  the  upper  limits  and 
content  of  silicon  is  at  the  lower  limits. 
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TABLE  10.  THE  MOST  WIDELY  USED  BRANDS  OF  CAST  IRON  IN  THE 
MANUFACTURE  OF  AUTOMOBILES  AND  CHARACTERISTIC  EXAMPLES 
OF  COMPONENTS  PREPARED  FROM  THEM 
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Gyuciipiiux  upuCopoB  ii  ap 

g  Kai-.c;-u  oyi.'iioro  MexamiiMa,  KopoOKn  caie.i.mron, 
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Key  for  Table  10:  1.  Brand  of  cast  iron;  2.  Components 

made;  3.  Gray  cast  iron:  A.  SCH  15-32;  a.  Housings  of 
water  and  oil  pumps,  blocks  and  heads  of  cylinder  compressors, 
»?lve  guide  bushings,  fly  wheels  (MZMA,  GAZ-51  and  others), 
reduction  gear  boxes,  clutch  housings,  cylinder  blocks  of  the 
engine  (ZIL-164) ,  intake  water  pipes,  clutch  pressure  plates 
and  others;  B.  SCH  18-36;  b.  Fly  wheels  (GAZ-21,  GAZ-53, 
ZIL-130),  reduction  gear  boxes  (ZIL-164,  ZIL-130) ,  clutch 
housings  (ZIL-164,  MZMA),  cylinder  blocks  of  the  engine  and 
bushings  of  the  cylinder  blocks  (ZIL-130)  clutch  driving 
plates  (GAZ-21,  ZIL-130),  main  and  wheel  brake  cylinders 
(GAZ-53),  brake  drums  (GAZ-53),  supply  manifold  and  others; 

4.  Modified  cast  irons;  C.  SCH  21-40;  c.  Cylinder 
liners  of  engine  YAAZ-204,  YAAZ-236  and  their  modifications, 
brake  drums,  clutch  driving  plates;  D.  SCH  24-44; 

d.  Cylinder  liners  of  engine  GAZ-53,  cylinder  blocks  of  engines 
(GAZ-51,  MZMA),  driving  plates  of  the  clutch,  reduction  gear 
boxes  (GAZ-53);  B.  High-strength  cast  iron  VCH  50-2; 

e.  Crankshafts  (GAZ-53,  GAZ-21,  ZAZ-965) ,  cylinder  liners, 
camshafts,  rocker  arm  shaft  brackets  of  the  engine  valves; 

5.  Forged  cast  iron;  F.  KCH  35-10;  f.  Housings  of 

reducing  gear,  of  the  main  transmissions  and  control  mechanisms, 
housings  of  planet  pinions,  wheel  hubs,  brackets  of  the  spring 
suspensions,  foot  pedals,  sockets  of  shaft  bearings  of  the 
main  transmission,  clutch  pedals,  brake  shoes  (ZIL-130), 
bearing  bushings  of  transmission  drive  gear  housings,  of  towing 
equipment  and  others;  G.  KCH  37-12;  g.  Housings  of  steering 

mechanisms,  housing  of  planet  pinions,  wheel  hubs,  housings 

and  lids  of  reduction  gears  and  other  components  of  automobile 
MAZ;  H.  KCH  50-4;  h.  Housings  of  planet  pinions  (ZAZ-965); 

I.  Alloy  and  refined  cast  iron;  i.  Piston  rings,  upper 
insert-  of  cylinder  liners,  cylinder  liners  (sometimes), 
valve  ..eat  inserts,  camshafts,  driving  plates  of  the  clutch 
(sometimes),  surfacing  of  rods,  brake  drums;  J.  Ceramic- 
metal  materials;  j.  Piston  rings  (sometimes),  valve 
guide  bushings. 
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TABLE  11.  CHEMICAL  COMPOSITION  OF  CAST  IRON  CYLINDER 
LINERS  OF  AUTOMOBILE  ENGINES 
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Key  for  Table  11:  1.  Liners  (inserts)  of  the  cylinder, 

material;  2.  Installed  in  the  engine;  3.  Exemplary  chemical 
composition,  %;  4,  Hardness;  5.  Dry  removable,  SCH  21-40; 

6.  Wet,  SCH  24-44;  7.  Wet,  SCH  18-36;  8.  High  alloy 

anti-corrosion  (Ni-Resist) ;  9.  Titanium-copper;  10.  YAAZ-204 

11.  YAMZ-236 ;  12.  GAZ-53A;  13.  ZIL-130;  14.  Inserts  in 
upper  part  of  liner  of  ZIL-130,  GAZ-53,  of  cylinders  of  GAZ-51, 
MZMA  and  others;  15.  For  repair  of  cylinders  of  engine 
GAZ-51,  M2rtA  and  others;  16.  Hardening. 

Annotation.  Cast  iron  brands  SCH  21-40  and  SCH  24-44 
are  modified  during  casting.  On  GAZ  and  YAMZ,  ceramic- 
metal  ferro-silicon,  ferro-silicon  with  aluminum,  ferro- 
silicon  with  graphite,  ferro-silicon  with  cryolite  are 
usually  used.  For  substitutes  for  Ni-Resist  and  for 
obtaining  abrasion-resistant  bushings  without  inserts  NAMI 
[Tsentral'nyi  Nauchno-Issledovatel'skii  Avtomobil'nyi  i 
Avtomotomyi  Institut,  Central  Scientific-Research  Institute 
of  Automobiles  and  Automobile  Engines]  developed  a  chromium- 
silicon  alloy  of  the  following  chemical  composition: 

C  2.2-2.57.,  Si  0.6-1. 5%,  Hn  0.4-0. 9%,  Cr  13.0-16.0%, 

P  up  to  0.3%,  S  up  to  0.16%;  hardness  of  the  liner  after 
annealing,  HRC  28-32;  for  improving  the  working  surface  of 
the  liners  a  layer  of  sulfo-cyanagen  is  applied. 


-27- 


TABLE  12.  CHEMICAL  COMPOSITION  OF  CAST  IRONS  AND 
CERAMIC -METAL  PISTON  RINGS 


Key  for  Table  12.  1.  Material;  2.  Manufacturer;  3.  Chemical 

compound,  7.;  4.  Hardness  KB;  5.  Perlite  gray  cast  iron; 

6.  GAZ;  7.  Up  to;  8.  Cast  iron  alloy;  9.  ZIL. 

Annotation,  For  engine  YAMZ  they  use  spherical-graphite 
high-strength  cast  iron,  modified  with  magnesium.  On  some 
brands  of  domestic  engines  ceramic-metal  compression  rings 
have  been  successfully  used  on  an  iron  base,  including 
carbon  and  an  alloying  additive  in  the  following  quantities, 

%:  1)  C-2,  Cr-3;  2)  C-2.5,  Cr-0.35,  Ni-1.2;  3)  C-2.5, 

Cr-0.35,  Mo-0.50;  4)  C-2.5,  Mo-0.40,  Ni-1.2,  Cr-0.25. 
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TABLE  13.  THE  CHEMICAL  COMPOSITION  OF  ALLOY  AND 
HIGH-STRENGTH  CAST  IRONS,  USED  FOR  MAKING  CRANKSHAFTS 
AND  CAMSHAFTS  OF  ENGINES,  SURFACING  OF  PUSH  RODS 
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Key  for  Table  13.  1.  Cast  iron;  2,  Use  in  automobile 

construction;  3.  Exemplary  chemical  composition,  %; 

4.  Hardness,  HRC  (after  tempering);  5.  High-strength 
magnesium  cast  iron  VCH50-2;  6.  Gray  alloy  cast  iron;  7 

7.  Alloy  refined  cast  iron;  8.  Billet  casting  of  cam¬ 
shafts  of  engine  GA2*;  9.  Ditto,  ZAZ  (MeKZ) ;  10.  Billot 

casting  of  crankshafts  of  engines  GAZ-21  u:td  GA2-13**; 

11.  Surfacing  of  rods;  12.  Not  less  than. 

*  Modification  occurs  in  an  autoclave  under  pressure 
5-6  kg  (force) /cm2  with  metallic  magnesium.  Besides  this, 
in  various  ladles  0.3%  of  70%  ferro-silicon  and  0.05% 
cryolite  are  introduced. 

**  Steel  drive  gear;  drive  gear  inserted  in  the  billet 
in  a  casting  mold  before  pouring  the  cast  iron. 

***  Moreover,  0.2-0. 3%  nickel  is  introduced  into  the 
composition  of  the  cast  iron. 
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TABLE  14.  CHEMICAL  COMPOSITION  OF  CAST  IRON  VALVE 
SEAT  INSERTS1 
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Key  for  Table  14 j  1.  Cast  iron;  2.  Installed  in  engine; 

3.  Chemical  composition,  %;  4  Mot  more  than;  5.  Gray 

perlitej  6.  ZIL-164;  7.  Refined  (perlite-casehardened) ; 

8.  GAZ-51,  GAZ-21,  MZMA,  MeMZ,  GAZ-53;  9.  Austenite; 

10.  ZIL-130;  11.  Refined  (perlite-casehardened); 

12.  YAMZ-236;  13.  High-strength2. 

1.  In  the  engine  of  ZIL-130  and  its  modifications, 
seat  inserts  are  also  installed  made  from  high-carbon  alloy 
steels. 

2.  There  is  a  tendency  to  replace  valve  seats  of  alloy 
gray  cast  iron  with  a  high-strength  alloy  cast  iron  to 
guarantee  especially  njLgn  strength.  The  chemical  compositions 
presented  of  high-strength  cast  irons  are  intended  for  making 
valve  seats  but  do  not  cover  all  possible  variations. 
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TABLE  15.  CHEMICAL  COMPOSITION  OP  ALLOY  CERAMIC-METAL 
VALVE  GUIDE  BUSHINGS 1 


Key  for  Table  15:  1.  Ceramic -metal  material;  2.  Chemical 

composition,  %;  3.  Other  additives,  not  more  than;  4. 

Chromium;  5.  Chromium-nickel. 

1.  For  improving  abrasion  resistance  of  ceramic-metal 
guide  bushings  the  latter  can  be  subjected  to  sulfonation 
in  baths  (solution  Na2S  at  t  =  250°C) ,  to  soaking  in  melted 
sulfur  or  to  sulfonation  (solution  compound:  KC1 —  50%, 
Na2S04-—  40%,  NaCN-—  107.  at  t  =  560-580°C,  time  2  hours)  ; 
after  this,  the  bushings  are  graphitized  in  oil,  made  up  of 
a  solution  of  colloidal  graphite. 

2.  Besides  this,  they  use  a  compound  distinguished  from 
that  shown  by  a  decreased  content  of  carbon  from  92.45-93.50% 
and  the  presence  of  0.65-0.707.  manganese.  Ceramic-metal 
bushings  are  used  in  overhead  valve  engines. 


X 
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TABLE  16.  TECHNOLOGICAL  AND  OPERATIONAL  PROPERTIES 
OF  BASIC  TYPES  OF  CAST  IRONS  USED  FOR  PREPARING 
AUTOMOTIVE  COMPONENTS. 
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Table  16,  con't 
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Key  for  Table  16:  1.  Cast  iron;  2.  Casting  method; 

3.  Tu'rmal  processing;  4.  Possibility  of  preparing  billets 
under  the  conditions  of  the  automotive  repair  industry; 

5.  Machine  tr*ol  capability;  6.  Weldability^;  7.  Abrasion 
resistance;  8.  Gray;  9.  In  earthen  forms,  centrifugal 
casting;  10.  Emollient  annealing  (temperature  approximately 
600°C)  or  normalization  for  improving  workability  (sometimes); 

11.  Possible;  12.  Good  (improves  when  increasing  the  content 
of  graphite  and  the  degree  of  dispersion  of  structural 
ingredients);  13.  Completely  satisfactory;  14.  Completely 
satisfactory;  15.  Modified;  16.  Ditto;  17.  Ditto; 

18.  Ditto;  19.  Ditto;  20.  Satisfactory;  21.  Better  than 
gray  cast  iron;  22.  High-strength^- ;  23.  Casting  in  sheathing 

forms;  24.  Induction  hardening;  25.  Practically  impossible; 
26.  Completely  satisfactory;  27.  Ditto;  28.  High  (after 

hardening);  29.  Alloy,  gray  and  others;  30.  Casting  in 
earth,  sheathing  forms  and  other  methods;  31.  Tempering, 
full  hardening  or  induction  hardening;  32.  Ditto; 

33.  Satisfactory;  34.  Low;  35.  Ditto;  36.  Refined  and 

white;  37.  Surfacing  on  special  automatic  and  semi¬ 
automatic;  38.  Self  hardening;  39.  Practically  impossible; 

40.  Very  poor;  41.  Very  high  (in  particular  when 
containing  Ni,  Mn,  Cr ,  Mo,  B)  ;  42.  Forged  (ferrite  class); 

43.  Cast  in  earthen  forms;  44.  Many  hours,  (20-40  hours) 
two-stage  (ti  =  920-970°C,  t2  “  720-760°C)  annealing; 

45.  Ditto;  46.  Good;  47.  Weldability  low.  Possible 
fusing  of  the  surface  by  an  electrical  impulse  method; 

48.  Completely  satisfactory. 

1.  Crank  pins  from  high-strength  cast  iron  posses 

high  abrasion  resistance  and  do  not  have  a  tendency  to  scratch. 

2.  Refined  cast  iron  differs  from  white  by  the 
propagation  of  a  hard,  abrasion  resistant  structure  On  the 
external  layer,  when  there  is  gray  or  modified  cast  iron  in 

the  rest  of  the  contents.  White  and  refined  cast  iron  work  well 
under  abrasion  when  there  are  very  high  specific  pressures 
with  limited  lubrication  or  even  without  lubrication. 

3.  Materials  for  welding  and  surfacing  are  given  in  Chapter 
V  of  this  handbook. 
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CHAPTER  III,  STRUCTURAL  STEEL 


Structural  steel  is  widely  used  in  the  production  and  repair  of 
automotive  components,  the  preparation  of  non-standard  repair  and  operational 
equipment  and  attachments.  For  this,  both  carbon  and  alloy  steels  are  widely 
used,  preferably  in  both  cases  with  low-  and  average-carbon. 

Carbon  steel  intended  for  casting,  and  low  alloy  structural  steel 
(GOST  5058-65)  are  less  widely  used  in  automobile  manufacturing. 


§  1.  Carbon  Steels 

Carbon  structural  steels  (Table  17)  are  subdivided  into  steels  of 
ordinary  quality,  steels  with  special  designations,  high-quality  carbon 
steels  and  steels  intended  for  casting. 

In  automobile  manufacturing  and  repair  industries,  the  most  widely  used 
are  steels  of  ordinary  quality,  high-quality  carbon  steels  and  automatic 
steels. 

Steels  of  ordinary  quality  are  subdivided  into  three  groups:  A,  B, 
and  C. 

The  mechanical  properties  (by  group  A  and  B)  and  the  chemical 
composition  (group  C)  of  the  steels  mentioned  are  presented  in  Tables  18  and  19. 

Ordinary  quality  steels  are  used  at  automobile  factories  for  preparing 
comparatively  few  automotive  components,  whereas  they  are  widely  used  in  the 
automotive  repair  industry  for  the  preparation  of  welded  and  bolted 
<  construction^  non-critical  or  average  support  components  and  formal 
non-standard  equipment  and  attachments.  The  chemical  composition  and 
properties  of  automatic  steel  are  given  in  Table  20.  These  steels,  as  they 
are  distinguished  by  especially  good  machinability ,  are  widely  used  in 
automobile  construction  and  the  auto  repair  industry  for  making  standard 
and  some  small  parts. 

In  Table  21,  data  are  presented  on  steels  with  reduced  hardenability , 
used  in  automooile  construction.  Technological  properties  and  the  main  area 
of  use  of  steel  of  ordinary  quality  and  steel  of  special  designation  are 
presented  in  Table  22. 

High-quality  carbon  steels  are  widely  used  for  making  components  of 
automobiles,  for  their  reconditioning  at  automotive  repair  industries,  and 
for  making  non-standard  instruments  and  attachments.  In  particular,  high- 
quality  carbon  steels  are  used  for  making  almost  all  components,  units  and 
apparatuses  of  steel  rolled  goods  (cabins,  bodies,  fenders  and  so  forth) 
many  critical  components  of  the  crankshaft-connecting  rod  mechanism  of  the 
engine,  Cardan  shaft,  frames,  the  preparation  of  various  springs  and  so 
forth.  In  recent  years  when  producing  some  automobile  components  average- 
carbon  high-quality  steels,  which  are  surface  hardened  by  induction,  and  also 
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steels  with  reduced  hardenability  replace  previously  used  alloy  steels  which 
were  casehardened ;  this  is  very  effective  from  the  point  of  view  of  economy. 
The  chemical  composition  and  mechanical  properties  of  carbon  high-quality 
steels  are  presented  in  ‘fables  23,  24,  25  and  the  technological  properties 
in  Table  26.  Data  on  carbon  steel  for  casting  is  shown  in  Table  27. 

In  Table  28  data  is  given  on  the  use  of  actual  brands  of  carbon  steels 
of  various  groups  in  making  specific  automotive  standard  components. 


* 
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Key  for  Table  17:  1.  Trademark  of  the  steels;  2.  Ordinary 
quality,  GOST  380-60;  3,  Special  designation;  4.  High-quality 
GOST  1050-60;  5.  For  casting,  GOST  977-65;  6.  Group  A, 
supplied  according  to  mechanical  properties;  7.  Group  B,  supplied 
according  to  chemical  composition;  8.  Group  C,  supplied  according 
to  mechanical  properties  with  additional  requirements  for  the 
chemical  composition;  9.  For  boiler  and  container  construction, 
GOST  5520-62;  10.  For  bridge  construction,  GOST  6713-53; 

11.  Automatic  steel,  GOST  1414-54;  12.  Average-carbon  steel 

with  reduced  hardenability ,  TU  [Teknicheskie  Usloviya, 

Technical  Specifications]  77-77-64;  13.  Group  I  with 

standardized  content  of  magnesium;  14.  Group  II,  with  increased 
content  of  the  magnesium;  15.  St;  16.  MSt;  17.  KSt; 

18.  BSt ;  19.  VMSt ;  20.  VKSt;  21.  K;  22.  KG;  23.  Ml6s; 

24.  St. 3  bridge;  25,  A;  26.  A40G;  27.  PP;  28.  G; 

29.  L. 

Annotation.  1.  Steel  of  group  A,  by  a  method  of  smelting 
can  be  Martinized,  oxygen-converted,  Bessemerized  (in  the  index 
the  method  of  smelting  is  not  shown) . 

2.  Designation  of  steels  of  groups  B  and  C: 

M —  Martinized,  K- —  Oxygen-converted,  B —  Bessemerized. 

3.  Steel  of  ordinary  quality  of  all  groups  with  the  order 
of  numbers  1,  2,  3,  4,  are  prepared:  rimmed  (kp) ,  semi- 
killed  steel  (ps)  ,  killed  steel  (sp),  with  the  series  of  numbers 
5,  6,  7 — -  semi-killed  and  killed. 

4.  Steel  of  high-quality  carbon  by  a  method  of  reduction 
can  be  subdivided  into  killed,  rimmed  and  semi -killed.  Trade¬ 
marks  of  rimmed  quality  carbon  steel:  05kp,  08kp,  lOkp,  15kp, 

20kp,  25kp.  When  delivering  semi -killed  steel  and  designating 
the  brand,  one  can  add  nickel  "ps". 
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TABLE  18.  MECHANICAL  PROPERTIES  OF  STEEL  OF 
ORDINARY  QUALITY,  GROUPS  A  AND  B 


1 

AlapKi  CTiiH 

4. 

K/'l  tj M' 

3 

°n. 

*  r /mm' 

4 

A,..  % 

5 

% 

UcnuiauHe 
jta  3d i  nO  iia 

6  1*0°  u 

X  O/IO  AH  OM 
COCTORHIIH*** 

kCm/cm • 

uf 

l4CKCf '  **• 

Ct.  0 

32 

18 

22 

(1  —  2S 

Ct.  1  9  1{} 

— 

32-40 

28 

33 

Be3  12 , 
on  pa  bk  ii 

— 

Ct.  2,  BMCt.  2,  BKCt.  2 

19-22* 

32-40 

26 

31 

To  »<ol3 

— 

Ct.  3 

21-25 

38-47 

21-23 

25-27 

d  =  0,5S 

— 

BMCt.  3,  BKCt.  3 

21-25** 

38-47 

21-23 

25-27 

d  =3  0.5S 

7-10 

Cr.  4 

24-26 

42-52 

19-21 

23-25 

d=2S 

— 

BMCt.  4.  BKCt.  4 

24-26 

42-45 

19-21 

23—25 

rf  =  2S 

6-8 

Cr.  5,  BMCt.  5,  BKCt.  5 

26-28(30) 

50—62 

15-17 

19-21 

</  =  3S 

— 

Ct.  6 

30-31 

60-72 

11-13 

14—16 

— 

— 

Ct.  7 

70-74 
a  6onec 

11 

8-9 

10-11 

Key:  1.  Brand  of  steel;  2.  ,  kg  (force)/mm2; 

3.  ,  kg  (force)/mm2;  4.  d,t  ,  %;  5.  (5s  ,  %; 

6.  Testing  for  bending  at  180°C  in  a  cold  state****; 

7.  CL  h  ,  kg  (force) /cm^,  not  less  than***;  8.  St.; 

9.  VMSt.;  10.  VKSt.;  11.  and  more;  12.  Without 
a  mandrel;  13.  Ditto. 

*  Variation  of  the  values  enumerated  depends  on  the 
thickness  of  the  rolled  goods  (minimum  value  for  batch 
steel  up  to  40  mm,  shaped  up  to  15  mm,  sheet  from  4-20  mm) . 

**  For  steel  VMSt.Skp  and  VKSt.3kpof  an  average 
section,  the  yield  point  must  be  not  less  than  33  kg 
(force)  /ram2.  s 

***  S —  thickness  of  the  sheet;  D — -  Diameter  of 
.  the  mandrel . 

****  Minimum  values-—  for  sheet  maximim —  for  a  batch  of 
of  rolled  goods. 
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TABLE  19.  CHEMICAL  COMPOSITION  OF  STEEL  OF  ORDINARY 
QUALITY  (GROUP  B) 
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Key:  1.  Brand  of  steel;  2.  Chemical  composition,  7.*; 

3.  Not  more  than;  4.  BSt.;  5.  MSt.;  6.  KSt.. ; 

7.  kp;  8.  ps.  9.  sp. 

*  Contents  of  silicon:  in  rimmed  steel  either  not 
expedient,  or  not  more  than  0.07%,  in  semi-killed 
steel,  either  not  expedient  or  in  limits  0.05-0.15%,  in 
killed  steel  either  not  expedient  or  in  limits  0.12-0.35%. 
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TABLE  20,  CHEMICAL  COMPOSITION  AND  MECHANICAL  PROPERTIES 
OF  AUTOMATIC  STEELS  (GOST  1414-54) 
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Key:  1.  Brand  of  steel;  2.  Chemical  composition,  %; 
3.  Mechanical  properties;  4.  Not  more  than;  5.  kg 
(force) /mm2 
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TABLE  21.  THE  CHEMICAL  COMPOSITION  AND  MECHANICAL 
PROPERTIES  OF  AUTOMOTIVE  STEELS  OF  REDUCED  HARDENABILITY 
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Key:  I.  Brand  of  steel;  2.  Chemical  composition; 
3.  Mechanical  properties;  4,  Not  more  than; 

5.  kg  (force) /mm2;  6.  55PP  (TU  77-77-66); 

7.  Core;  8.  NIPRA  (TU  8-66) . 

*  The  presence  of  selenium  in  steel  NIPRA 
gives  the  latter  an  improved  resistance  to 
abrasion,  better  mechanical  workability,  facilitates 
fast  processing  of  working  surfaces  of  components 
made  from  it. 

**  Hardness  after  tempering  (in  a  5%  solution 
of  NaOH  with  temperature  of  heating  820-840°C)  and 
tempering  (when  heating  to  180  10°C  and  2  hour 

holding) . 
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TABLE  22.  TECHNOLOGICAL  PROPERTIES  OF  STEELS  OF  ORDINARY 
QUALITY  AND  SPECIAL  DESIGNATION,  USED  IN  AUTOMOBILE 
MANUFACTURING,  IN  AUTOMOTIVE  REPAIR  AND  AUTO 
TRANSPORT  INDUSTRIES 
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Table  22,  con't 
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Key  for  Table  22;  1,  Trademark  of  steel;  2.  Use;  3.  Thermal 

procesfing;  4.  Weldability;  5.  Mechanical  machinability^ 

(the  coefficient  of  machinability)  when  using  tools;  6.  From 
steel  R18;  7.  From  alloy  T5K10;  8.  Recommended  interval  of 

forging  temperature;  9.  At  the  beginning;  10.  At  the  end; 

11.  St.O,  St.l*;  12.  Safety  devices,  armatures,  anchorbolts 
welded  non-critical  junctions;  13.  Without  processing; 

14.  Good  by  all  methods;  15.  St. 2,  St. 3,  St. 4*;  16.  Non- 

critical  bolts,  nuts,  rivets,  welded  construction,  small  load 
components,  components  working  with  abrasion,  with  low 
requirements  for  strength;  17.  Without  processing  (or  cyanidation) 
hardening  and  low  temperature  tempering;  18.  Good  by  all 
methods;  St. 4  is  characterized  by  limited  hand  weldability, 
under  a  layer  of  flux  and  in  an  atmosphere  of  carbon  dioxide; 

19.  St. 5;  20.  Standard  coiiponents  supporting  small  loads 

(armatures,  bolts,  screws,  rods,  axles,  and  others); 

21.  Without  processing  or  hardening  and  low  temperature 
tempering;  22.  Limited  weldability  by  hand,  under  a  layer 
of  flux,  cud  in  an  atmosphere  of  carbon  dioxide  (preheating 
is  reo  vfiTmouued  and  later  thermal  processing)  (high  tempering, 
normalization);  23.  St. 6,  St. 7;  24.  Average  load  components 

(keys,  wedges,  rods,  axles,  drums,  springs);  25.  Usual 
hardening  and  low  temperature  tempering;  26.  Very  difficult  by 
hand,  limited  weldability  by  contact  method;  27.  A12,  A20; 

28.  Standard  components  with  high  requirements  for  precision 
of  dimensions  or  cleanness  of  processing,  (bolts,  nuts,  screws, 
plugs,  thrust  bearings,  pulleys,  sleeves,  valve  seats,  axles 
and  others);  29.  Without  processing  or  (often)  casehardening  or 
cyanidation,  hardening  and  low  temperature  tempering;  30.  In 
connection  with  specially  prepared  components,  welding  is  not 
usually  used;  '  31.  Very  good  with  sulfur  and  phosphorus  i 

(lightly  dressed,  short,  brittle  shaving,  good  discharge  of 
heat);  32.  A30,  A40G;  33,  Standard  components  operating 

under  high  loads  (bolts,  nuts,  screws,  axles,  guide  screws 
of  metal  cutting  machines);  34.  Without  processing,  aging 
and  casehardening  or  cyanidation,  hardening  and  low- 
temperature  temper ing^;  35.  Ditto;  36.  55PP,  NIPRA; 

37.  Components  working  with  abrasion  and  subject  to 
significant  loads  (spindles,  flat  components,  drive  gears,  cross 
pieces  cf  the  differential);  38.  Complete  hardening; 

39.  Very  difficult;  40.  Satisfactory. 

*  Steel  of  ordinary  quality  Group  B  are  used  usually  for 
these  and  other  purposes,  and  steels  of  corresponding  trademark 
of  Group  A. 

1.  Materials  for  welding  and  surfacing  given  in  Chapter 
V  of  this  handbook. 

2.  For  the  unit  of  machinability ,  the  machinability  of  steel 
45  was  used. 

3.  For  age  hardening,  components  of  steel  A40G  are 
usually  subjected  to  a  process  of  heating  up  to  160-180°C, 
holding  time  10  hours.  For  non-critical  components  of  machines 
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Key  for  Table  22,  con't. 

the  following  procedure  is  used  after  preliminary  processing— 
heating  to  550°C,  holding  time—  7-8  hours;  after  final 
processing---  heating  to  150-170°C,  holding  time,  36  hours. 

4.  In  view  of  the  reduced  hardenability  of  the  steel,  even  when 
there  is  total  hardening  or  continuous  heating  by  a  current  of 
high...  VLAST  LINE  OF  THIS  FOOTNOTE  MISSING  FROM  THE  ORIGINAL 
TEXT) 


TABLE  23.  CHEMICAL  COMPOSITION  AND  MECHANICAL 
PROPERTIES  OF  LOW-CARBON  HIGH-QUALITY  STEELS  (GOST  1050-60) 
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Key:  1.  Brand  of  steel;  2.  Chemical  composition,  %*; 

3.  Mechanical  properties**;  4.  Cr,  not  more  than; 

5.  kg  (force) /mm2;  6.  Hardness  KB,  not  more  than; 

7.  kp;  8.  Not  more  than;  9.  G 

*  Contents  of  phosphorus  for  steels  05kp,  08  and  10,  net 
more  than  0.035%,  for  the  remaining  steels-—  not  more  than 
0.040%,  contents  for  sulfur  for  all  steels-—  not  more  than 
0.040%,  nickel—  not  more  than  0.25%. 

**  Hardnesr  given  for  hot-rolled  steels,  the  remaining 
mechanical  properties-—  for  normalized  ste^l,  3teel  25 
and  25G  have  impact  strength  9kg  (force) /cm  in  a  thermally 
processed  state  (samples  subjected  to  hardening  and  nigh- 
temperature  tempering) . 
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TABLE  24.  CHEMICAL  COMPOSITION  AND  MECHANICAL 
PROPERTIES  OF  AVERAGE  CARBON  HIGH-QUALITY 
STEEL  (GOST  1050-60) 
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Key:  1.  Brand  of  steel;  2.  Chemical  composition,  %*; 

3.  Mechanical  properties**;  4.  kg  (forceVmm2; 

5.  kg  (force)m/cm^;  6.  Hardness  HG,  not  less  than;  7.  G. 

*  Contents  of  silicon  for  all  steels---  0.17-0.37%; 
phosphorus  and  sulfur---  up  to  0.04%;  chromium  and  nickel--- 
up  to  0.25%. 

**  Hardness  given  for  hot-rolled  steel,  impact  strength 
for  thermal  processing  of  steel  (hardening  and  high- 
temperature  tempering) ;  other  mechanical  properties--- 
for  normalized  steel. 
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TABLE  25 .  CHEMICAL  COMPOSITION  AND  MECHANICAL 
PROPERTIES  OF  HIGH-QUALITY  CARBON  STEELS'  WITH 
HIGH  CONTENT  OF  CARBON  (GOST  1050-60) 


Key:  1.  Brand  of  steel;  2.  Chemical  composition,  %*; 

3.  Mechanical  properties**;  4.  kg  (force) /mm2; 

5.  Hardness  HB ,  not  less  than;  6.  G. 

*  Contents  of  silicon  for  all  steels —  0.17-0.37%, 

phosphorus  and  sulfur - up  to  0.047.;  chromium  and  nickel — - 

up  to  0.25%. 

**  Hardness  given  for  hot-rolled  steel;  other  mechanical 
properties---  for  normalized  steel.  Steel  55  has  an 
impact  strength  of  4  kg  (force) /cm2  in  a  thermally 
processed  state  (hardening  and  high-temperature 
tempering) . 
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TABLE  26.  TECHNOLOGICAL  PROPERTIES  OF  CARBON  HIGH 

QUALITY  STEEL 
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Table  26,  con't. 
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Key  for  Table  26:  1.  Brand;  2.  Thermal  processing;  3.  Billet; 

4.  Component;  5.  Weldability;  6.  Mechanical  machinability 
(the  coefficient  of  machinability)  when  using  machines;  7.  From 
steel  R18;  8.  From  alloy  T5K10;  9.  Recommended  interval  of 

forging  temperature,  <>C;  10.  At  the  beginning;  11.  At  the 

end;  12.  05kp,  08kp,  lOkp;  13.  Usually  not  subjected; 

14.  Usually  not  subjected;  15.  Good  by  all  methods;  16.  08, 

10;  17.  Ditto;  18.  Without  processing  or  casehardening 

(cyanidation)  with  hardening  and  low-temperature  tempering; 

19.  Good  by  all  methods,  except  components  which  are  subjected 
to  chemical-thermal  processing-  20.  15kf>,  20kp;  zl.  Without 

processing  or  normalizing;  Without  pio^o^xug  wrten)  or 

casehardening  (cyanidation),  hardening  and  low-temperature 
tempering;  23.  Ditto;  24.  15,  20,  25;  25.  Ditto; 

26.  Without  processing  or  casehardening  (cyanidation), 
hardening  and  low  temperature  tempering  (often);  27.  15G, 

20G,  25G;  28.  Without  processing,  normalization  or  improvement; 

29.  Ditto;  30.  30  and  35;  31.  Without  processing,  either 

normalization  or  hardening  and  high-temperature  tempering 
(temper  hardening);  32;  Without  processing,  either  hardening 
and  low-temperature  tempering  up  to  HRC  30-40,  or  casehardening, 
hardening  and  tempering;  33.  Completely  satisfactory;  34.  40 

and  45;  35.  Normalization  or  temper  hardening;  36.  Without 

processing,  either  hardening  and  low-temperature  tempering  up 
to  KRC  40-50,  or  hardening  with  induction  tempering  up  to 
HRC  53-60;  37,  Limited,  recommended  preheating  and  subsequent 

thermal  proce  ;sing  (high-temperature  tempering,  normalization, 
tempering  hardening);  38.  50  and  35;  39.  Normalization  with 

tempering  or  temper  hardening;  40.  Hardening  and  low-temperature 
tempering  or  induction  tempering  up  to  HRC  57-62;  41.  Difficult, 

required  preheating  and  later  thermal  processing;  42.  30G,  35G, 

40G,  45G,  50G;  43.  Normalization  or  temper  hardening; 

44.  Without  processing  or  hardening  with  low-temperature 
tempering  or  induction  tempering  up  to  HRC  53-62;  42.  Limited 

and  difficult,  necessary  preheating  and  subsequent  thermal 
processing;  46.  60,  65,  70,  75,  80,  85,  60G,  65G,  75G; 

47,  Normalization  and  tempering;  48.  Hardening  and  tempering, 
hardening  with  induction  tempering  HRC  60-64;  49.  By  hand  very 

difficult,  limited  to  contact  method. 

1.  Large  and  average-size  components  subject  to  gas 
carburization  or  gas  cyanidation  (nitrogen  casehardening), 
small  components---  cyanidation  in  baths. 

2.  Materials  for  welding  and  surfacing  of  cprbon  steels 
are  given  in  Chapter  V  of  this  handbook. 

3.  For  che  unit  of  machinability,  machinability  of  steel 
45  is  used. 
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TABLE  27 .  CHEMICAL  COMPOSITION  AND  MECHANICAL 
PROPERTIES  OF  CARBON  STEEL  FOR  CASTING  (GOST  977-65  AND  974-65) 


1 

2  XHMHWeCKHfl 

COCTSB,  %•* 

3 

ViexatlH'IttCKHC  CBOflCtua 

MflDKI 

c  rn/iM 

c 

Mu 

4  Ob, 

kT/h  j* 

>T, 

xIImu1 

6.  % 

5>- 

<//<«* 

r  nC[- 

/(OCII.  1 

nc  kieiioe 

I5J1 

0.12-0,20 

0,35-0,75 

40 

20 

24 

5,0 

109-1 

20/1 

0,17-0,25 

0,35-0,75 

42 

22 

22 

5.0 

1 16—  r 

25/1 

0,22-0.30 

0,35-0,75 

45 

24 

19 

4,0 

124—1 

30/1 

0.27-0,35 

0,35-0,75 

48 

20 

17 

3,5 

131-1 

35/1 

0,32—0,40 

0,50-0,90 

50 

28 

15 

3,5 

137-1 

40/1 

0,37-0,45 

0,50—0,90 

53 

30 

14 

3,0 

146-1 

45/1 

0,42—0,50 

0,50—0,90 

55 

32 

12 

3,0 

153-1 

50/1 

0,47-0,55 

0,50-0,90 

58 

34 

11 

2,5 

159-1 

55/1 

0,52—0,60 

0,50—0,90 

00 

35 

10 

i  /  v —  1 

770/1* 

0,65-0,75 

0,50—0,90 

" 

' 

280-3 

Key:  1.  Brand  of  steel;  2.  Chemical  composition,  7.*; 
3.  Mechanical  properties;  4.  kg  (force) /mm^; 

5.  kg  (force) /cm^;  6.  Hardness  HB  not  less  than**; 

7.  L. 

*  Non-government-standard  steel  (technical 
specifications  of  factories).  Contents  of  sulfur 
and  phosphorus  depend  on  the  method  of  smelting;  contents 
Cr  and  Ni— -  up  to  0.307.;  contents  Si-—  0.20-0.427.. 

**  Data  for  normalized  steel,  (with  predominate 
thickness  of  casting  walls  up  to  100  mm) . 


TABLE  28.  BRANDS  OF  THE  CARBON  STEELS  MOST  WIDELY  USED 
IN  AUTOMOBILE  CONSTRUCTION  AND  IN  THE  AUTOMOTIVE  P”PAIR 
INDUSTRY,  AND  THE  BASIC  STANDARD  COMPONENTS  MADE  FROM  THEM 


M»pna  cfft/iH 

UsroTaoJiHoaeMbii;  Aeia/w  H  nopuaAH 

1 

? 

3 

4 

Ct.2,  MCt.2kii 

11/idCTiuiM  KpeiiAoiiiin  wjyumTi'AA,  ory/i.ii  xgh>i<u 

(rOCT  3M)-<0) 

Ct.3,  Ct.3kh, 

poccop 

JliICKII  It  OliOAbK  KOACC,  KOAblW  IlOCaAO'IIIIJX  AHCKOl 

MCr.  3kh  <rOCT  380 — 

koacc  rpywiux  auioMooi.Aefi,  nepejim'C  Cyi|n.‘|>« 

CO)  7 

8 

cr.  4  (rcxrr  380- 

XoM/Tij  |,cvCO|>,  nc i aii  ii  r.oAHO/KKii  Ky3030b,  cinwiuu 

t0)  9 

aom yi  u  Cop.oi  Ky->o,i.i 

Uca'.mah  %.niiiapimocKan  mecTopmi  a.ianero  hoc-.. 

CT.i.-n,  soon  ay 

77-77-64) 

,ibiomo6ii."ii  31!/1  1.40 

llOa.u  HW1PA  (TY 
8-06) 

12  KpecTOBimu  AiuM^peiiWiaAd  aoTc“ioCiiAci)  MA3 

I 


-55 


Table  28,  con't 


'2 


13 

AI2,  A20  (rOCT 
1414-54) 

14 

Fa  ft  kii  Ktvicciiue,  ocn  neanan  TopMoia,  npcoKii  ii  ynopu 
pyaeu'.ix  T«r,  npofiKii  itapiepoo,  npoCKii  KapCiopaiopor., 
KOMiipcciopa,  CTonopu  n  cyxapii  iioa3ynou  KopoGKii 
I'epcAu'i,  Kopnycu  haanaiioii  lopMoaiioro  Kpana  turyue- 
pa  paaiiuc,  6oaTM  api.miiiii  TonaMuooTCTofimiKy,  hj.hihh 
pyuioro  npimoaa  Tcnaimiioro  nacoca,  ocit  cduopoo  cick- 
iioiioai-CMiuiKoo,  me«.7i‘pi<>t  xoaeii'i.rrofo  naa.i  M3MA 

15 

08,  08nn  (rOCT 
1050 — 60) 

16 

O6o.u*n  ko;wc  /.cn<o.»ux  atnoMotiH/icfi,  NiacjiooTpdxcaic- 
r.n  Ko;#c«i»iaToro  ua/u  npoKji  sakm  per yjin |*ouom h ue  bc* 
Ayuien  UiCCTepmi  saanero  moot  a,  KpOHunefinu 
ro  paAitaicipa,  mu  muck  onopu  AunraTC/iH, 

6{)wj.ouKiif  a  *iw  ipoca  uapruopaTopa,  Kpominuniu 

k  |  >  i  >*  1 1  *  k  1 1  K.nanoHiibix  McxaiunMou,  Kopnycu 
ABepnux  3a\i  ion,  Kpomincmiu  Kpen^ciuin  ctuiok  chac- 

liti.'.,  4ll<tf.C~<  3«i MO M IIU O,  (I.IOiMti*,  Clj>i*p»»HeCK»ifc  Ii  jlp 

17 

to  (TOCT  1050-60) 

18 

TpyGu  raymineasi,  /;cti ; < i  aauinni  ronopaTopa,  ceitro 
ok  c’-ci.aoiioflooMimKoo,  pa-iati  KponacmiR  paaitaiopyii, 
cuea.iMh.cji.,iibn'  naaauu,  Knaapa.,ib,e  raitxii,  .laiiaeiiKH  c 
Kpyraoft  ii  iioidiiiioil  roaouKoii,  mypynu  c  noayKpyr.ioii 
roaoiiKoft,  uinamnu 

19 

15,  lfli<n  (FOCI 
'050-60) 

20 

llucKii  hoacc  aernoobix  auro.uoOiiaeii  (mab  15itn), 
tiaabiii-i  pwiaroii  nawuMiiux  hiickod  cuenaemin,  ocii  pu- 
>iaioii  lopMoaiiwx  Kpaiiou.  Coaibic  tioayKpyraofi  roaouKoii, 
nun i  w  c  itH.ni.iapH>ierM)ii,  naoci;oii  n  noi aAiiofl  roaouKoii, 
inynynhi  ii  t.  n.,  io.iK.ire.in  naaiiaiioa  an70M06naefi 
FA.v.'.3 

21 

20  (rOCT  1050-60) 

22 

I’v.iciuc  naai.i  mi.iKti  nt*po.,.-K.'iei,iiH  mc.ia- 

lt<  1I1.lt  py.K'IIIJX  mr,  K.Ij'JlJHIIW;  ll.l.’.U,  .10IICpe<IIUIM  P.IMU, 
ne,.OAiimi  6\.|>ep,  KpuuiiiivfniM  oropu  iiiiiir«iTOa>i,  cpaaimu 
i'.iji.ii.iiJIm,  pi,]'M...  nep.‘K.i.o‘iei>iiH  ticpe.i.m,  >iep- 
ii  n  k  1 1  ii  iL'OvTepmi  i;;  imo.i.i  c:i  i.ioMcrpa,  pu\i  uoaru.  aa- 
nopbi  naaiijiopM.  Kpomnuiimi  noc.i.ieiiun  K.u’ora  ii  rc:ie- 
paropa.  iimmOij  Kaaii.iimux  upyan.ii 

23 

24 

35,  30,  25  25k  r> 

(fOCT  1050-60) 

Illecicpmi  Hoaeii'Mioio  iirnepiiii  Macamioro 

tiacoiv,  ipaaimi.i  Mt.iMi  uapj.  .moio  ra.u,  imiaabKii  cry- 
mm  ..oaec,  pyj.v,r.ut  oaau,  ..apeamse  OyKCiipiiwa  r.pioKii, 
uiiaKti  uiToiron  lopMoaiiMX  k„\kp  ii  neptKaw'iniiiiH  nepr. 
aa>!,  raiiKii  noauauiKHK.i  Beaymoro  uaaa  kopcCmi  nope- 
ajm,  OoaTbi  uiccrcrpaiiiiMc  paaiiue,  ToaKiTcan.  npoaoab- 
Hue  Ga.iKii  paM  (aa.it  25) 
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i 


• f 


OraJib'*  40  (rOCT 
•  1050-60) 


•  *  .*■  •  *4 

07 

45  ir(X.»  W50o60> 


Bhjikh  KnpiiflHH,  no/isynu  h  uhjikh  KopoftKH  nepeAa'j, 
pBCnpeflejiiiTeJibiibie  najibi  (M3MA,  TA3-21),  maTyui 
(3HJI-164.  M3MA),  nojiyocii  (M3MA,  TA3-53),  eeinn 
M8KOBHKOB  (M3MA),  fiyKCHpilbie  KpiOKH 

.28 

KojicH'ijnua  u  pMcnpeAUiHTeJibtiue  bbjiu,  och  h  ko|o 
Mbicjia  KJiantuiou,  eajiu  Macjisutux  hbcocoii,  aajibi  m  lie 
anjiti  cuenaeHiifl,  pyjienue  Turn,  paswMMHbie  ny/iaKH  up 
Mosa,  KOvicii'iaibic  najibi  KOMiipcccopon,  nopiuHeBue  n.vb 
uu  (TA3),  bhjikh  nepeuJitoKciniB  kopo6kh  ncpeaaM,  dcipui 
MUXOBKKOB.  apnnOMhKH,  IIITMHril  lOJMdTCJICfi,  lUIIHJIb  II 
KpanwiiHB  tmycKHoro  h*  vunycKHoro  TpyOonposoAt.R, 
ocu  koaoaok  topwoia.  ufii... .  ,  h  rKturtimu* 

KjiioiH  h  r.  a. 


29  .  30  ^ 

60,  85 (TOOT  3060 —  Bmiomuc  ahckh  cueruieiiHii,  fiyKcupHbio  kpiokh 

60) 


31 

4or.  46r,  6or,  3or 
(rOCT  1050—60) 

33 

051'  (1‘OCT  1050- 

60) 


32 

lUaryiiu,  mccTcpuH  KOJiCHiaroro  sa/ia,  KOJieinanio 
najiM  AHuaTCjitri  JIA3-204  h  HM3-23G.  IlpoAOJibHue  Oajti  ii 
PUM  (CTBJIb  30T) 

34 

.vriopHbiu  (jijiaHUbi  pacnpeAeJiHvcjibHux  bsjiob,  npyrnwi  ■> 
cuen/iemin,  pcAyKiiHOHiiuc  KJianaHU,  K/ianaiiu  komiipc'  • 
copoB.  sflMO'uibie  KOJihua  noAUiHOKHKOB,  (uiacTHHM  peryai  • 
poBOKHbix  racK  cuenjiciiiiM,  upyxoiHbi  pyjicBwx  mr,  Beai* 
muq  ahckh  cucnjicww  #M3,  npywitmibie  uiaf.Ou.  cronoj  • 

HUB  KOJlbUa,  CKpenKH  h  t.  a* 


35 

30  Jl,  35/1,  40/1,  45/1 
rrOCT  977 — 65) 


36 

ADroMOt’iiuibtiMe  h  TpaKToptiue  CTynnuu  kojicc  mbxc 

OIIK  M  OaJIUIUUpbl,  MBIUKIt  CB1CJIJ1HTOB,  pU'IJirH,  BHJ1KB 
onopHbie  KBTKit,  HanpuBJUiiouiHe  kojibcb,  Obakh  sbahu 
MOCiOD,  KOPOMUCAB  KJ18n8HOD 


GraAbiian  yraopoAii- 
cran  npywHiuinn  npo- 
BOAOK3  I  II  II  KA8CCOB 

(rOCT  9389—60) 


Ckpciikh,  ^oiwytu,  npywHiiu.npcaoxpaHiiTeAbHux  ka» 
nanon,  npywHithi  mbcjwhok,  cronopiibie  KOAhtia,  npyxcHHi 
AHatpparMu  h  ABynjienero  puiara  romiHOHoru  nacoca 

0HAbTpyiOIUHX  BAOMeilTOB  npyXCHHU  WPH  DUKJTIOMeim: 
CUtflAeHHH,  IpHXCaTOpOD  DOpcKAlOVeHHIl  MptRkH  M  ip. 


Key  for  Table  28:  1.  Brand  of  steel;  2.  Standard  components 

made  from  them;  3.  St. 2,  MSt.2kp  (GOST  380-60);  4.  Plates 

attaching  the  muffler,  spring  clip  bushings;  5.  St. 3,  St.3kp, 
MSt.ikp  (GOST  380-60);  6.  Body  and  rims  of  wheels,  washers  of 

landing  plates  of  truck  wheels,  front  of  bumper;  7.  St. 4 
(GOST  380-60);  8.  Spring  clips,  hinges  and  running  boards 

of  body,  bands  of  body  sides;  9.  Steel  55PP  (TU  77-77-64); 

10.  Driven  cylindrical  gear  of  rear  axle  of  automobile 
ZIL-130;  11.  Steel  NIPRA  (TU  8-66);  12.  Cross  members  of 

differential  of  automobile  MAZ;  13.  A12,  A20  (GOST  1414-34); 

14.  Wheel  nuts,  axles  of  brake  pedal,  plugs  and  stops  of 
steering  rods,  crankcase  plugs,  carburetor  plugs,  compressor 
plugs,  stops  and  blocks  of  transmission  crosshead,  cases  oi 
crane  brake  valve  lever,'  various  connecting  pipes,  bolts  of 
the  pump  cover,  spindle*  of  the  mechanically  operated  fuel 
pump,  spindles  of  sectors  of  jacks,  crankshaft  gears  MZMA; 

15.  08,  08kp  (GOST  1050-60);  16.  Wheel  rims  of  lightweight 

automobiles,  oil  seals  of  crankshaft,  gaskets  of  adjusting 
'drive  pinion  of  rear  axles,  brackets  of  oil  radiator,  surface 

engine  support  block,  sprays,  clamping  lines  of  the  carburetor, 
fender  brackets,  covers  of  valve  mechanisms,  housings  of  door 
locks,  brackets  for  attaching  seats,  lock  washers  (disc,  collar, 
plate  of  lock),  flat,  ball-shaped  and  others;  17.  10  (GOST 

1050-60);  18.  Muffler  pipes,  generator  cover  band,  brackets 

attaching  radiators,  connecting  pins,  square  nuts,  rivets  with 
round  and  countersunk  heads,  wood  screws  with  semicircular  heads, 
cotter  pins;  19.  15;  15kp  (GOST  1050-60);  20.  Wheel 

bodies  of  light  automobile  (steel  15kp) ,  clutch  pressure  plate 
lever  pin,  axles  of  brake  valve  levers,  bolts  with  semicircular 
heads,  screws  with  cylindrical,  flat  and  counter-sunk  heads, 
wood  screws  etc,  valve  tappets  of  automobile  GAZ-53;  21.  20  (GOST 

1050-60);  22.  Steering  shafts,  transmission  shifting  tork, 

steering  shaft  bushings,  Cardan  shafts,  crossmembers  of  frame, 
front  bumper,  engine  support  brackets,  muffler  pipe  flanges, 
levers  for  shifting  gears,  worms  and  gears  for  driving  speed¬ 
ometer,  eye  bolts,  platform  fasteners,  brackets  for  fastening 
hood  and  generator,  washers  of  valve  springs;  23,  35,  30,  25, 

25kp  (GOST  1050-60);  24.  Crankshaft  gears,  oil  pump  gears, 

flanges —  bushings  of  Cardan  snaft,  cotter  pins  0f  wheel 
hubs,  steering  shaft,  front  tow  hooks,  bushings  of  rods  of  brake 
chamber  and  transmission  shifting  fork,  bearing  nuts  of 
transmission  drive  shaft,  hexahedral,  varied  bolts,  push  rods, 
longitudinal  members  of  frame  (steel  25);  25.  Steel  40 

(GOST  1050-60);  26.  Cardan  bushings,  transmission  members 

and  forks,  distributor  shafts  (MZMA,  GAZ-21)  pitman  arms 
(ZIL-164,  MZMA),  differential  axles  (MZMA,  GAZ-53,  flywheel 
rims  (MZMA)  tow  hooks;  27.  45  (GOST  1050-60);  28.  Crank¬ 

shaft  and  distributor  shafts,  spindles  and  rocker  arms  of 
valves,  oil  pump, shafts,  clutch  shafts  and  pedals,  steering 
gear  levers,  brake  expansion  cam,  compressor  crankshafts, 
piston  beardhgs  (GAZ) ,  flywheel  rims,  transmission  shifting 
forks,  ratchet  wheel,  push  rods,  cotter  pins  attaching  intake 
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and  exhaust  supply  lines,  brake  shoe  spindles,  keys,  wrenches 
and  monkey  wrenches  and  so  forth;  29.  50,  85  (GOST  1050-60); 

30.  Clutch  driven  plates,  tow  hooks;  31.  40G,  45G,  50G, 

30G  (GOST  1050-60);  32.  Pitman  arms,  crankshaft  gears,  crankshafts 

of  engines  YAAZ-204  and  YAMZ-236,  lengthwise  members  of  frame 
(steel  30T) ;  33.  65G  (GOST  1050-60);  34.  Bearing  flanges 

of  camshafts,  clutch  springs,  reduction  valves,  compressor 
valves,  lock  rings  of  bearings,  clutch  plate  adjusting  nuts, 
springs  of  control  levers,  clutch  driven  plates  YAMZ,  spring 
washers,  check  rings,  fasteners  and  so  forth;  35.  30L,  35L, 

40L,  45L  (GOST  977-65);  36.  Automotive  and  tractor  wheel  hubs, 

flywheels,  balance  wheels,  planetary  housing,  levers,  forks, 
bearing  rollers,  steering  wheels,  bars  of  rear  axles,  valve 
rocker  arms;  37.  Steel  carbon  spring  wire,  Class  I  and  II 
(GOST  9389-60);  38.  Fasteners,  rings,  springs  of  safety  valves, 

springs  of  lubricating  valves,  check  rings,  diaphragm  springs 
of  two-arm  lever  of  fuel  pump  filters,  double-arm  lever,  spring 
levers  of  clutch  release  and  transmission  shifting  fork  catches. 


§  2.  Steel  Alloys 

A  number  of  brands  of  low-carbon  and  average-carbon  alloy  steels 
specified  in  GOST  4543-61  are  widely  used  for  making  automotive  components. 
Besides  this  alloy  steels  not  included  at  the  present  time  in  GOST,  which 
are  produced  under  the  technical  conditions  of  separate  industries  of 
ministries  are  used.  Table  29  shows  the  classification  of  structural  alloy 
steels  with  data  on  the  most  characteristic  examples  of  automotive  components 
made  from  each  group  of  steel.  In  Table  30,  31  and  32  the  chemical 
composition  is  shown;  in  Tables  33  .  nd  34,  the  basic  mechanical  properties; 
and  in  Table  35,  the  technological  properties  of  the  steels  mentioned. 

Alloy  steels ,  as  a  rule,  are  subjected  to  thermal  and  in  many  cases 
chemical -thermal  processing.  In  Table  36,  37  and  38  materials  are  presented 
which  are  used  during  casehardening,  cyanidation,  hardening  and  sub¬ 
tempering  heating  of  structural  alloy  (and  carbon)  steels.  Duri..g 
production  cf  automotive  components  sometimes  conditions  permit  replacing 
one  brand  of  alloy  steel  with  another  (Table  39). 

The  content  of  titanium  in  steel  18KHG,  30KHGT  and  45RP  is  0.06-0.127,; 
steel  25KHGT,  0.06-0.157.;  steel  40KHGTR,  0.06-0.207..  All  steels,  besides 

15KH,  0KH,  25KKGT,  25KHGM,  40R,  contain  up  to  0.207.  copper;  steel  45RP - 

up  to  0.307..  The  contents  of  silicon  in  steel  45RP - up  to  0.177.,  in  the 

remaining  steels —  0.17-0.377.. 
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TABLE  29.  THE  MOST  WIDELY  USED  STRUCTURAL  ALLOY  STEELS 
USED  IN  AUTOMOBILE  MANUFACTURING  AND  THE  AUTOMOTIVE 
REPAIR  INDUSTRY  (ACCORDING  TO  GOST  5453-61  AND  THE 
TECHNOLOGICAL  SPECIFICATIONS  OF  THE  FACTORIES  AND  MINISTRIES) 


fDynna  cia/ion 

Mh|)i<«  ctiwim 

llarontuminketiuu  aeik.iH 

rrpMHMOCMkl) 

Ortpu'lOTK* 

• 

1 

•1 

3 

• 

5  Mfuioyr;iepoiiii- 

6  15X{  20X 

7  riopiijiieubie  na.it, nu, 

8  U,cMciiTaiuiH,  aa. 

CTue  xpoMHcrwe 

TO^KiiiejtH,  k  porroiiHiiM 
Kapaana,  upt'Ciomtiiu 

am|itj)ppeimiin^a.  UJjyiOKe- 

pi.i 

KajlK.’l,  IIIISKOrCM- 

ucparypuhiii  omycK 

9  CpeflHeyrvicpo- 

L030X;  35X; 

.1  UliiTyiiM.  •ii.'iryiiiiuc 

12)  y*iy'imennc 

HHCTblC  XJJOMHCTUe 

40X;  aexA 

6o/itu  (:WXA),  Ao.'itij  m;i< 
xoniiKii.  naaw  n  iitecTop- 
mt  Ki.pofiKu  rtcppAMM 

0’A3,  M:JMA.  3A3),  no 
Jiyocn.  i  p y Oi j  noayoccfl, 
KHpiiuimup  mt.'iKii,  py.no 

uuo  COIIIKII,  pywnup  pij- 

•1*11  n,  'to  putt  n  pyjii'imto 
Mi-x.tmmia,  tta.'i  py;ieno(i 

COIIIKII  II  iip. 

'l)  U,naiiiipouaiine, 
3nKajiKa,  iiioko- 

rcMiicpaTypnufl  ot- 
nycK 

l^MaprantiPKwe 

L440P2;  45P2; 

L5  m.iTynu.  15  in.'iiiuciiue 

6  I)  lIopMaaioauun 

'.or? 

kohuu  Kapaaimoio  unaa, 
imaKii  nopcK.no'KMinn  nc- 

2)  y.iyiuicmie 

17Majioyr;topnAii- 

18 

20 

IHXrT;  2f)Xrr*; 

tlfccifpim  n  nn.’iui  ko- 

faiouaii  ueMCii- 

CTue  xpoMOMipraii* 

3oXn ;  2f>XrM*; 

PoAkii  rii‘pojift‘i.  mecTep- 

Tamm  n.in  uuaini* 

uooue. 

2oxrp 

mi  rvuuuiofl  mpeaa'iH, 
ujocTcpmi  nojiyocei),  ca- 

TM/IHTM,  KpeCTOOMIIbl 

fli«}i(|)cpcii«naaa,  KyaaKH 
luapimpa  nepivtfiero  no- 
Aytuoro  Mocra 

pooamic  (iiiiTpouc- 
MCUTaUHH),  S3K3.V 
Ka  u  mrjKOTeune- 
patypHbift  omycx 
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Table  29,  con't 


3  |  3 


21 

22 

1 

23 

CpeaHeyrflepo- 

40XITP* 

UJaTyHu,  noviyocu,  se* 

AHCTue  xpouoMap* 

(40XrP):  40P*; 

Aoubie  uiecTopim  saAHero 

raimcubie,  6opx* 

CTbIC 

45Pn*;  4UXPi 
35XPA 

uocra 

25 

26 

27 

XpoMonpeMiiHcnie 

xpoMoxpeMiicMap* 

raHuesue 

33XC|  38XC; 
40XC)  35XrCA; 
30XrC;  38XrC*; 
30XrCA 

rioAyocH 

29 

30 

31 

XpoMOMoaiifiAe- 

30XMAi  35XMAi 

riAaCTimbl  T0PCH0H8 

iiOBbie,  xpoMOBaiia* 

15X0;  40XOA; 

(50XOA),  npywHiiu  xaa* 

Ahpbwb 

50XOA* 

liana  (50XOA),  itieCTeptiH 
lAamioft  nepcAUMii 

33 

34 

35 

MaaoyrJiepoAH* 

12XH3A; 

riopiuHeaue  naabuu 

(flM3),  uecropiiH  raaa* 

Ctue  XPOMOIIHXC- 

12X2H4At 

jieBbie 

20XH3A; 

*  20X2H4A; 
20XHP 

hoA  nepeAaMH,  Ba n  pyae- 
boA  coujkh  MA3,  poanx 
Baa  a  coujkii 

37 

38 

39 

Cpeaneyiviepo 

AHCTbie  XPOMOHH- 

KeaeBbie 

40XH 

UJaTyiiHbic  Oo/iTbi,  Ooa- 
Tbi  MaxoBiixa,  umyHU, 
uiapoBue  naabiiu  nepeA* 
hcA  noABecxn  ' 

41  ' 

42 

43 

XpouoMapraim  • 

15XrHTA: 

Baau  ii  tuecrepiiH  xo- 

HHKeieTHTfl  HOUI4C 

20XrHTP; 

40XrHTA 

pofiox  nepoAaq  MA3,  no- 
ayocii,  pasMKMiibie  xy* 
A8KII,  pOTopu  THApOnpH* 
BOAS 

45 

46 

47  . 

XpoMoiiHKeaeMO* 

20XHM*; 

PacnpeAcatiTCAbKuc  sa* 

JIHfiaeHOBMB  (BOAb* 

40XHMA; 

AU,  Beimw  MaXOBHXOB 

HM3  1 15HM).  ujecTepHH 

<J>paMOBbie),  Htixe* 

18XHBA*; 
15HM;  20HM 

AtM  0  A  HCaCHOBHf 

raoBiioft  nepcAami,  noay* 
cc;:  3A3  \fuAh 
uiecTepttu  noayoceA,  ocu 
CaTCAAHTOB,  RCpBUX  pyjlO* 
Boro  MexaiiHSMa 

49 

50 

51 

XpoMoaax>UHUHe- 

38XMHDA; 

nayinKepbi  TonaHBHoft 

sue 

38XBOIOA; 

36X10 

» 

annapaTypu,  npam  (pop* 

CyHOX,  niAbSU  URRMHAPOB 

24 

1)  yjiymueiiue 

2)  y/iymncHHe.  »a- 
xaaxa  T.B.q. 

28 

l)  y.nymiieiii<e 
2)  y;iyMuic»ine.  si* 

KaJIKS  T.B.M. 


32 

l)  UcMemauH  i, 
saxa/wa,  otojci 
2)  y^yqujcuiio 


1)  UeMeiiTami) , 
amtaiK*  .::<kc> 
icknepaTypHul  it- 
nycx 


40 

1)  yjiymuexiie 

2)  yjiyquiciiue, 

saxaaxa  t.b.m. 

44 

1)  UeupitTauHR, 
bbkbakq,  omycK 

2)  y*y mti  emu* 

3)  yaymiiCKHe,  «• 
xaJixa  r.n.q. 
(40XrHTA) 

48 

l)  UeMeirTauHH, 
saxaa  KB,  HHSKO 
TCMneparypHuA  or 
iivck 

V  viyquiCHHe 
3)  yjymucHHe.  aa* 
xaaxa  T.B.M. 
(40XHMA) 

52 

AsOTHpOMHHe, 

SIKa^Kt,  D  !>1  COX  M  A 

ornycx 
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Key  for  Table  29:  1.  Group  of  steels;  2.  Brand  of  steel; 

3.  Components  made;  4.  Thermal  processing;  5.  Low-carbon 
chromium;  6.  15KH,  20KH;  7.  Piston  pins,  push  rods, 

Cardan  cross  pieces,  differential  cross  pieces,  pistons; 

8.  Casehardening,  hardening,  low-temperature  tempering; 

9.  Average-carbon  chromium;  10.  30KH;  35KH;  40KH; 

38KHA;  11.  Connecting  rods,  connecting  rod  bolts 
(38KHA) ,  flywheel  bolts,  transmission  shafts  and  gears 
(GAZ,  MZMA,  ZAZ) ,  differential  axles,  differential  axle 
tubes,  Cardan  forks,  pitman  arm3,  steering  levers, 
steering  worm  mechanism,  pitman  arm  shafts  and  others; 

12.  1)  Temper  hardening,  2)  Casehardening,  hardening, 

low-temperature  tempering;  13.  Manganese;  14.  40G2; 

45G2;  50G2;  15.  Connecting  rods,  slotted  ends  of  Cardan 

shaft,  transmission  shifting  forks;  16.  1)  Normalization, 

2)  Temper  hardening;  17.  Low-carbon  chromium-manganese; 

18.  18KHGT ;  25KKGT* ;  30KHGT;  25KH(3^;  20KHGR;  19.  Gears 
and  shafts  of  transmissions,  main  transmission  gears, 
differential  axle  gears,  planetary  pinions,  differential 
cross  members,  knuckles  of  front  drive  axle;  20.  Gas 
carburization  or  cyanidation  (nitrogen  casehardening) , 
hardening  and  low-temperature  tempering;  21.  Average-carbon 
chromium-manganese,  boron;  22.  40KHGTR*  (40KHGR) ,  40R*,  45RP*, 
40KHR,  35KHRA;  23.  Connecting  rods,  differential  axles, 
drive  gears  of  rear  axle;  24.  1)  Temper  hardening,  2) 

Tempering  hardening,  induction  tempering;  25.  Chromium- 
silicon,  chromium-silicon-manganese ;  26.  33KHS ,  28KHS , 

40KHS  ,  35KHGSA ,  30KHGS  ,  38KHGSA* ,  30KHC.3A;  27.  Differential 

axles;  28.  1)  Temper  hardening,  2)  Temper  hardening,  induction 

tempering;  29.  Chromium-molybdenum,  chromium-vanadium; 

30.  30KHMA ,  35KHMA,  15KHF,  40KHFA ,  5 OKU FA* ;  31.  Torsion; 

32.  1)  Casehardening,  hardening,  low-temperature  tempering; 

33.  Low-carbon,  chrome-nickel  plated,  34.  12KMN3A; 

12KH2N4A;  20KHN3A;  20KH2N4A;  20KHNR;  35.  Piston  pins  (YAMZ) , 
main  transmission  gears,  pitman  arm  shaft  of  the  MAZ,  connecting 
rod  roller  shaft;  36.  Casehardening,  low-temperature 
tempering;  37.  Average-carbon  chromium-nickel;  38.  40KHN ; 

39.  Connecting  rod  bolts,  flywheel  bolts,  connecting  rods, 
front  suspension  knuckles;  40.  1)  Temper  hardening,  2) 

Temper  hardening,  induction  tempering;  41.  Chromium-manganese- 
nickel-  titanium;  42.  15KHGNTA ,  20KHGNTR ,  40KHGNTA ; 

43.  Shafts  and  gears  of  transmission  housing  of  the  MAZ, 
differential  axles,  knuckles,  hydraulic  drive  rotors; 

44.  1)  Casehardening,  hardening,  tempering;  2)  Temper 

hardening,  3)  Temper  hardening,  induction  tempering 
(40KHGNTA) ;  45.  Chromium-nickel-molybdenum  (tungsten) 

nicke1 -molybdenum;  46.  2('KHNM*,  40KHNMA,  18KHNVA*  , 

15NM,  20NM;  47.  Camshafts,  flywheel  rims  YAMZ  (15NM) , 

main  transmission  gears,  differential  axle,  ZAZ  (40KHNMA) , 
differential  axle  gears,  planetary  pin 'on  axles,  worm  of 
steering  mechanism;  48.  1)  Casehardening  hardening,  low- 

temperature  tempering,  2)  Temper  hardening,  3)  Temper 
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Key  for  Table  29,  con't:  hardening,  induction  tempering 
(40KHNMA) ;  49.  Chromium-aluminum;  50.  38KHVFYUA, 

38KHYU;  51.  Fuel  equipment  plungers,  force  pump  needles, 
cylinder  liners;  52.  Nitriding,  hardening,  high- 
temperature  tempering. 

*  According  to  technical  specifications  of  factories  and 
ministries. 


TABLE  30.  CHEMICAL  COMPOSITION  OF  CHROMIUM-MANGANESE , 
CHROMIUM-MANGANESE,  CHROMIUM-MANGANESE-MOLYBDENUM  AND 

BORON  STEELS 


1 

2  XlJMHMtVKMA  cocxan,  "/„* 

MapKa  cTa/m 

c 

Mn 

Ci 

3  Nl. 

hc  OuJiro 

B 

J  >.  lie 
('On*? 

3 

Jl\  He 
6o/ki 

15X  4 

0,12-0,  >8 

0,40—0,70 

0.70 —  .(XI 

0,25 

0,035 

0,035 

20X 

0,17-0,23 

0,50-0,80 

0.70-1,00 

0,25 

0,035 

0,035 

30X 

0,25—0,33 

0,50-0.80 

0,80—1,10 

0,25 

0,035 

0,035 

35  X 

0,31-0,39 

0,50—0,80 

0.80-1,10 

0,25 

0,035 

0,035 

38XA  5 

0,35-0,42 

0,50-0,80 

0,80—1,10 

0,25 

0.025 

0,025 

40X 

0, 30— 0,44* 

0.50—0.80 

0,80-1,10 

0,25 

0,035 

0,035 

4()P2  6 

0,30-0,44 

1,40—1,80 

<0,25 

0,25 

'1.035 

0,035 

45r2 

0,41—0,49 

1,40—1,80 

<0,25 

0,25 

o.o  n 

0,03  > 

S0P2 

0,40—0,55 

1.40-1,80 

<0,25 

0,25 

0,0  to 

0,035 

l8XrT  7 

0,17-0.23 

0,80—1,10 

1. O’ 8-1. 30 

0,25 

0.035 

O  (H5 

25X1T 

o  9>— n  Of) 

1. 1:; 

l.(X,_  1.30 

0,10 

0,040 

0,040 

JUAI  1 

0,24—0.32 

0,80—1,10 

1,00—1.30 

0,25 

0.0  !5 

0.035 

25X  r  M  8 

0,23-0,29 

0,90-1,20 

0,9,)—l,2o 

0,40 

0,035 

0,035 

2oXI'P  q 
35XPA  10 

0,18—0,24 

0,70-1,00 

0,80—1,10 

0,25 

0,0 15 

0,035 

0.33—0.40 

0,50—0,8.1 

0,80—1.10 

0,25 

0,025 

0,025 

40xnp  il 

0,38—0,45 

0,80-1,00 

0,80—1,10 

0,30 

0,035 

0,035 

40XP  12 

0.37—0,45 

0.50—0,80 

0.80—1,10 

0,20 

0.0.35 

0,035 

40P  13  7 

45pr  /47rf) 
14 

0.37 — 0,45 

0.50—0,80 

<0.30 

<0,30 

0,045 

0,040 

0.44—0,51 

1.00-1,20 

<0.25 

<0.25 

0.04'i 

0,04;: 

Key:  I.  Brand  of  steel;  2.  Chemical  composition,  %; 
3.  Not  more  than;  4.  KH;  5.  KHA;  6.  G;  7.  KHGT; 
8.  KHGM;  9.  KHGR;  10.  KHRA;  11.  KHGTR ;  12.  KHR; 
13.  R;  14.  RP. 

*  Steels  20KHGP ,  35KHRA ,  40KHGPR ,  40 KHR  and  40R 
contain  0.002-0.005%  boron;  steel  25KHGM  contains 
0.20-0.30%  molybdenum. 
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TABLE  31.  CHEMICAL  COMPOSITION  OF  CHROMIUM-SIL. CON, 
CHROMIUM-SILICON-MANGANESE,  CHROMIUM-MOLYBDENUM,  AND 
CHROMIUM-VANADIUM  STEELS 


1 

A^JVKfl  CTflJUi 

2 

XHMH'.lt.MlIt  „  .«  , , 

- - 

C 

i 

b 

.Mn 

<*» 

Ni,  he, 

1 

or. 

o  e 
^  • 
o  _ 

j  b.  HC 

f  <5o.1el-  ; 

l\  HC 
^O/ICC 

33XC  4  ’  ! 

0,29- 

1,0— 1.3 

0,3— 0,0 

1.3-1,  (, 

1 

0,25 

0.20 

0,035 

0,055 

0,37 

38XC 

0,3 1 — 

1  *0~  l  ,3 

0, 3-0.6 

1,3 — 1,0 

0,25 

0,20 

0,035 

0,035 

0,42 

40XC 

0,37- 

1,2 — 1,6 

0.3-0, 6 

1,3— 1,6 

0,25 

0,20 

0,035 

0,035 

0,45 

30XrC  5 

0,28— 

0,90— 

0,80- 

0,80- 

0,25 

0.20 

0,035 

0, 035 

0,35 

,  1.20 

1,10 

MO 

1 

MapKfl  CT8/IH 

2 

XllMHHeCKMft  OCTftli.  '*,»* 

C 

SI 

Mn 

Cr 

Nl,  lie 

Cti,  no 
6o/H'c 

S,  HC 

Co/iee 

l\  1 
6o;i 

435XICA 

0,32- 

1,10- 

0,80- 

1,10- 

0,25 

0,20 

0,025 

0.0 

0,39 

1,40 

1,10 

1,40 

538xrc 

0,35- 

0,80- 

1,10- 

1 , 10- 

0,40 

0,20 

0,030 

o.o 

0,42 

1,10 

1  ,h. 

1,10 

630XMA 

0.20- 

0, 17- 

0,40- 

0,80- 

0,25 

0,20 

0,025 

0.0 

0,31 

0,37 

0.70 

1,20 

35XMA  7 

0.32- 

0. 17- 

0,40- 

0,80- 

0,25 

0,20 

0,035 

0,0 

0,40 

0,37 

0,7o 

1,20 

7  15X<D 

0  12- 

0,17- 

0,40- 

0,80- 

0,25 

0,20 

0,035 

0.0 

0,18 

0,37 

0,70 

1,10 

40X<t> 

0,37- 

0,17- 

0,50— 

0,80- 

0,25 

0,20 

0,025 

0,0 

0,41 

0,37 

0,80 

1,10 

50X0 

0,46- 

0,17- 

0,50- 

0,80- 

0,25 

0,20 

0,035 

,0 

0,54 

0,37 

0,80 

l.io 

Key:  1.  Brand  of  steels;  2.  Chemical  composition,  7.* 
3.  Not  more  than;  4.  KHS ;  5.  KHGS ;  6.  KHMA; 

7.  KHF. 

*  Steels  30KHMA  and  35KHMA  contain  0.15-0.257. 
molybdenum;  steels  15KHF,  40KHF,  50KHF  contain 
0.10-0.207.  vanadium. 
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TABLE  32.  THE  CHEMICAL  COMPOSITION  OF  CHROMIUM-NICKEL, 
CHROMIUM-MANGANESE -NICKEL ,  CHROMIUM-NICKEL-MOLYBDENUM , 
CHROMIUM-NICKEL-TUNGSTEN,  CHROMIUM-ALUMINUM  AND 
NICKEL-MOLYBDENUM  STEELS 


1  I  2  Xu MHMl'CK II ft  (OCT ill) 


XUpKa  C7871H 

c 

1  Mn  ! 

C,  | 

Ni  | 

S.  mc  J 

3  6n,u*e  J 

P,  ne 

l  fiO.IOC 

4  12XII3A 

0.09—0,10 

0,30-0,00 

0, (>0—0,90 

2,75-3,15 

0,025 

0,025 

5  12XJI  l-l  A 

0.0 »— 0.16 

0,30—0,00 

1,25—1,05 

3,25-3.65 

0,025 

0,025 

6  20XIMA 

0,17— 0.23 

0,30—0,00 

0.60-0.90 

2,75-3,15 

0,025 

0,025 

7  UA 

0, 10—0.22 

0,30— 0,ti0 

1.25-1.05 

3,23-3,65 

0.025 

0,025 

8  2(Ml!> 

0,10—0,23 

0,00-0,90 

0,70—1,10 

0,80—1,10 

0,035 

0,035 

9  <5uXl  i 

0, 30—0,43 

0,50—0,80 

0,35—0,75 

1,00—  1,30 

0,035 

0,035 

lGi  \mi> 

0,35—0,35 

0,80—1,10 

0,80—  1, 10 

0,89—1,1.1 

0,1)10 

0,013 

1  U'.xri  ITA 

0,  13—0,18 

0,70—1.00 

0,70-1,00 

1,10—1,80 

0,0'\5 

0,025 

I2‘»xi  nrp 

0,18—0,23 

0,80-1,10 

0,30-0,70 

0,30-0,70 

0,035 

0  015 

,  ^  2i)X  1 1 1 

(i,18— 0.23 

0,00 — 0,90 

0.40—0  70 

0  Q''  »  a  » 

U,Ui  ) 

0,0.  5 

1  a  *10\IIMA 

0,37— tl,  1 1 

0,50— \i,cv 

0,  tO -0,90 

1,25—1,65 

0,025 

0,023 

IJ^XSIHA 

0,11-0,21 

0,95—0.53 

1 ,35 —  1 ,65 

1,00—3,50 

0,030 

0.030 

1  6  I5IIM 

0, 10-0, 1.1 

0,30-0,7(1 

'.0,30 

1.50-1,93 

0,035 

0.035 

17  2uil'\ 

O,  17—0,25 

O, lit— 0,7(1 

t;o,3.t 

1.50-1,90 

0,  tl.it 

O.oi> 

18  MICA 

0,35—0,32 

0,  :0 — O.iKJ 

1,35-1,65 

<0,25 

0,025 

0,025 

19  3'AIO 

0,  15-0,13 

0,20—0,50 

1,50-1,80 

-.0,25 

0.0.15 

0.035 

20  38Xil*!>;OA 

0,30 — 0.3 1 

0.20-0, 10 

1,50—1,30 

<0,25 

0,025 

0.023 

Key:  1.  Brand  of  steel;  2.  Chemical  composition; 

3.  Not  more  than;  4.  12KHN3A;  5.  L2KH2N4A; 

6.  2GKHN3A ;  7.  20KH2N4A;  8.  20KHNR;  9.  40KHN ; 

10.  40KHGNR ;  11.  15KHGNTA ;  12.  20KHGNTR ; 

13.  20KHNM;  14.  40KHNMA ;  15.  18KHNVA ;  16.  15NM; 

17.  20NM;  18.  30KHMYUA ;  19.  38KHYU ;  20.  38KHVFYUA . 

*  Steels  20KHNR ,  40KHGNR,  20KHGNTR  contain 
0.002-0.005%  boron.  The  content  of  titanium:  steel 

15KHGNTA -  0.06-0.12%;  steel  20KHGNTR -  0.03-0.06%. 

Steel  18KHNVA  contains  0.80-1.20%  tungsten;  steel 

38KHVFYUA -  0.20-0.40%  tungsten,  vanadium  0.10-0.20%. 

Molybdenum  content:  steel  20KHNM,  15NM,  20NM--- 

0.20-0.30%;  steels  40KHNMA  and  38KHMYUA -  0.15-0.?r 

Aluminum  content,  steel  38KHVFYUA---  0.40-^0.70%, 

38KHYU-—  0.50-0.80%;  38KHMYUA - 0.70-1.10%.,  ,'licon 

content  in  all  steels  0.17-0.377...  All  stee  3.  asides 
40KHGNR ,  20KHGNTR,  20KHNM,  contain  up  to  0  ,25%  copper 
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TABLE  33.  MECHANICAL  PROPERTIES  OF  STRUCTURAL 
ALLOY  STEELS  (GOST  4543-61) 


1 

MapKi  CTB/IH 

1 

2 
°D  . 
kTImm' 

°T. 

kDmm • 

■ 

3 

•'ll. 

<r  m/cm * 

4  T  LCPAOCTb 

/Hi  iiopvia 
jin  jOHaiiMofi 
era. in. 
cj«e  Co/ice 

URC' 

laxa/icnitoR 
-  C?  4*111 

0 

7 

I5X 

70 

50 

12 

7 

179 

56-62 

8 

20X 

80 

65 

11 

6 

179 

57—65 

9 

30X 

90 

70 

12 

7 

187 

— 

10 

35X 

95 

75 

11 

7 

197 

48-  53 

II 

3(*XA 

95 

80 

12 

9 

207 

45—50 

1  ? 

4uX 

100 

80 

10 

6 

21 

48— 52 

b! 

39 

12 

— 

217 

— 

13 

4r>r2 

70 

41 

II 

— 

229 

— 

1$ 

son 

75 

43 

11 

— 

229 

— 

16 

ixxrc 

100 

85 

9 

8 

217 

56—62 

17 

voxrp 

100 

80 

9 

8 

197 

58-62 

18 

30XIT 

150 

130 

9 

6 

229  • 

58-64 

33XC 

% 

70 

8 

211 

— 

Jo 

38XC 

95 

75 

12 

7 

255 

— 

21 

‘1I)XC 

125 

110 

12 

5 

255 

— 

22 

3  ixrc 

110 

85 

10 

4.5 

229 

- 

23 

3o\rCA 

110 

85 

10 

5 

229 

46-52 

24 

35X  I'CA 

1G5 

130 

9 

4 

241 

38  -44 

25 

3t)\MA 

95 

75 

12 

9 

229 

— 

26 

35XMA 

100 

85 

12 

8 

241 

— 

27 

l.'.XO 

75 

55 

13 

8 

’87 

56—62 

28 

4OX0A 

90 

75 

10 

9 

241 

48—52 

29 

I2XHJA 

95 

70 

r 

9 

217 

58-61 

30 

'"vm-ma 

!  1 

95 

1 ) 

9 

2(,<i 

58 — 6} 

31 

’AiXUvjA 

95 

75 

12 

’0 

241 

58-61 

32 

20X21 14A 

130 

110 

9  ’ 

4 

269 

58—61 

33 

2oXHP 

149 

139 

13 

9 

286 

40-44 

34 

40XH 

100 

<0 

11 

7 

217 

‘  -54 

35 

13X1  IITA 

95 

75 

11 

10 

229 

58-64 

36 

43  XI  IMA 

110 

95 

12 

8 

169 

48-56 

37 

131 IM 

85 

(.5 

II 

8 

197 

56-63 

38 

3.-XIO 

90 

75 

10 

8 

229 

39 

3.x  XM 10  A 

100 

85 

14 

9 

229 

_ 

40 

38XB0IOA 

100 

85 

12 

9 

229 

41 

40XP 

100 

80 

12 

9 

229 

_ 

4? 

35XPA 

95 

80 

12 

9 

— 

— 
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Key  for  Table  33:  1.  Brand  of  steel;  2.  kg  ( force) /mm^ ; 

3.  kg  ( force) m/cm^ ;  4.  Hardness;  5.  HB  of  normalized 

steel,  not  more  than;  6.  HRC*  of  tempered  steel;  7.  15KH; 

8.  20KH;  9.  30KH;  10.  35KH;  11.  38KHA;  12.  AOKH; 

13.  40G2;  14.  45G2;  15.  50G2;  16.  18KHGT;  17.  20KHGR ; 

18.  30KHGT ;  19.  33KHS ;  20.  38KHS ;  21.  40KHS ;  22.  30KHGS ; 

23.  30KHGSA ;  24.  35KHGSA ;  25.  30KHMA;  26.  35KHHA; 

27.  15KHF;  28.  40KHFA ;  29.  12KHNZA ;  30.  12KH2N4A; 

31.  20KHN3A;  32.  20KH2N4A;  33.  20KHNR;  34.  40KHN; 

35.  15KHGNTA;  36.  40KHNMA ;  37.  15NM;  38.  38KHYU ; 

39.  38KHMYUA;  40.  38KHVFYUA ;  41.  40KHR;  42.  35KHRA. 

*  Hardness  HRC  for  all  steels,  besides  38KHA,  40KH,  35KHGSA, 
40K1IFA,  40KHN  and  40KHNMA  are  shown  after  chemical -thermal 
processing. 
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TABLE  34.  MECHANICAL  PROPERTIES  OF  STRUCTURAL 
ALLOY  STEELS  (NON-GOST) 


1 

2 

3 

j  4  I'ucpnocTi, 

Mapna 

°D, 

kC/mm *  j 

°T, 

tr/MM • 

i 

6.  % 

"H, 

kC  m'cm * 

HR  nopMa- 
•nmoBamiofl 
CTasm, 

5  He  fio/ice 

HRC’ 

3*KA.ncimot 
£  CT3.HH 

7 

25XrT 

150 

1*30 

9 

6 

229 

57-60 

8 

25XrM 

120 

110 

10 

6 

— 

CO-65 

9 

I3XHBA 

115 

85 

12 

10 

269 

58-65 

10 

20XHM 

35 

65 

11 

- 

_  197 

58—65 

11 

38xrc 

165 

130 

9 

5 

- 

38—44 

12 

•loxnip 

110 

90 

10 

8 

— 

13 

50\<t>A 

130 

110 

10 

— 

255 

— 

14 

40XITP 

(•ioxrp) 

100 

80 

n 

8 

— 

50-55 

15 

4llP 

65 

40 

15 

10 

_ 

50-55 

16 

17 

■•.;>pn 

H'l'T)** 

— 

- 

— 

— 

56-62 

18 

2tiXrilTP 

120 

100 

10 

11 

j 

rq  cry 

Key:  1.  Brand  of  steel;  2.  kg  (force) /irm^ ;  3.  kg 

(force)m/cm2 ;  4.  Hardness;  5.  HB  of  normalized  steel, 
not  more  than;  6.  HRC*  of  hardened  steel,  7.  25KHGT; 

8.  25KHGM;  9.  18KHNVA ;  10.  20KHNM ;  11.  38KHGS ; 

12.  40KHGNR;  13.  50KHFA ;  14.  40KHGTR  (40KHGR) ; 

15.  40R;  16.  45RP;  17.  (47GT)**;  18.  20KHGNTR . 

*  Hardness  HRC  for  steels  25KHGT ,  25KHGM,  18KHNVA, 
20KHNM  shown  after  chemical-thermal  processing. 

**  Steel  presented  according  to  chemical  composition. 
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TABLE  35 .  TECHNOLOGICAL  PROPERTIES  OF  ALLOY  STEELS 
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5  x 

uc  £ 
<U  O 
u. 

A  S  a 
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2  c  3 
S  m  « 
x  o  rt 


X 

3 

CL 

vD 

<c 

v: 

>* 

H 

CO 
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n 
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a. 

« 

cu 

fW 
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CO 

3 

3  £  5 

sr  5  £  £ 
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<J  u  S  oO 
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Table  35,  con't 
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Xey  for  Table  35:  1.  Groups  and  brands  of  steels;  2.  Thermal 

processing;  3.  Hardening;  4.  Components;  5.  Weldability^; 

6.  Mechanical  machinability^  (coefficient  of  machinability) 
when  using  cutters;  7.  From  steel  R18;  8.  From  alloy  T5K10; 

9.  Recommended  interval  of  forging  temperature;  10.  At  the 
beginning;  11.  At  the  end;  12.  Low-carbon  chromium:  15KH, 
20KH;  13.  Normalization;  14.  Casehardening,  hardening, 

low-temperature  tempering;  15.  Good;  16.  Average-carbon 
chromium:  30KH,  35KH,  38KHA,  40KH;  17.  1)  Normalization, 

2)  Temper  hardening;  18.  Without  processing  (before  improving); 

2)  Cyanidation,  hardening,  low- temperature  tempering;  3)  In¬ 
duction  tempering;  19.  30KH-average ;  20.  (30KH)  'remainder); 

21.  Manganese:  40G2,  45G2,  50G2;  22.  1)  Normalization, 

2)  Temper  hardening,  normalization;  23.  Very  low;  24.  Low- 
carbon  chromium-manganese:  18KHGT,  25KHGT,  30KHGT,  25KHGM, 

20KHGR;  25.  Casehardening,  hardening,  low-temperature  tempering; 
26.  Average;  27.  Average-carbon  chromium-manganese  and 
boron:  40KHGTR,  40R,  45RP,  40KHR;  28.  Temper  hardening; 

29.  1)  Without  processing,  2)  induction  tempering;  30.  Low; 

31.  Chromium-silicon:  33KHS,  38KHS,  40KHS;  32.  Temper 
hardening;  33.  Low;  34.  Chromium-silicon-manganese, 

30KHGS,  30KHGSA ,  35KHGSA ,  38KHGS;  35.  1)  Normalization, 

2)  Temper  hardening;  36.  Hardening  and  low- temperature 
tempering  (after  normalization);  37.  Low;  38.  Low-carbon 
chromium-. iickel ,  12KHN3A ,  12KH2N4A,  20KHN3A,  20KH2N4A,  20KHNR; 

39.  Normalization;  40.  Casehardening,  hardening  (single 
thickness  or  double),  low-temperature  tempering;  41.  Moderate 
(after  welding,  annealing  is  recommended);  42.  Average-carbon 
chromium-nickel,  40KHF,  40KHGNR;  43.  1)  Normalization, 

2)  Temper  hardening;  44.  1)  Hardening  and  low-temperature 

tempering,  2)  Induction  tempering  (in  both  cases  normalized); 

45.  Low;  46.  Chromium-manganese-nickel:  15KHGNTA,  20KHGNTR; 

47.  Normalization;  48.  Casehardening,  hardening,  low- 
temperature  tempering;  49.  Moderate;  50,  Nickel-molybdenum: 
15NM,  20NM;  51.  Normalization;  52,  Casehardening,  hardening, 

low-temperature  tempering;  53.  Good;  54.  Low-carbon 
chromium-nickel-molybdenum,  20KHNM;  55.  Normalization; 

56.  Casehardening,  hardening,  low-temperature  tempering; 

57.  Moderate;  58.  Average-carbon  chromium-nickel-molybdenum 
40KHNMA;  59.  Temper  hardening;  60.  Induction  tempering; 

61.  Very  low;  62.  Chromium-nickel-tungsten,  18KHNVA,  63. 
Normalization;  64.  Casehardening  or  cyanidation,  hardening 
and  low-temperature  tempering;  65.  Moderate  (after  welding 
annealing  is  recommended);  66.  Chromium-aluminum:  38KHYU, 
38KHMYUA,  38KHVFYUA ;  67.  Temper  hardening;  68.  Nitriding; 

69.  Low. 


1.  Materials  and  proceduies  used  during  thermal  processing 
of  alloy  automobile  steels  are  presented  in  Tables  36-38. 

2.  Materials  for  welding  and  surfacing  are  given  in  Chapter  V 
of  this  handbook. 

3.  For  the  unit  of  machinability,  the  machinability  of  steel  45 
is  used. 
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TABLE  36.  COMPOSITION  OF  GASE8  AND  BATHS  USED 
FOR  CHEMICAL-THERMAL  AND  THERMAL  PROCESSING  OF 
STEEL  AUTOMOTIVE  COMPONENTS 
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S  °  ^  2  ^ 


S3  §  ^ 

a  c  * 

ssfiS 
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Table  36,  con't, 
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Key  for  Table  36:  1.  Brand  of  steel;  2.  Characteristic 

components ;  3.  Tentative  procedure  of  thermal  processing; 

4.  Composition  of  gas,  baths,  cooling  medium;  5.  Result  of 
thermal  processing;  6.  40KH  (38KHA,  40KHN) ;  7.  Bolts  of 

connecting  rod  covers,  flywheel  bolts;  8.  Temper  hardening. 
Hardening  at  temperature  850  +  10°C,  time  of  heating—  10  min, 
time  of  holding,  5  min;  9.  Sub-tempering  heating  in  a  bath: 
Na2C03—  65-707.,  NaCl—  28-317.,  NaCN—  1-27.;  10.  Control  of 

hardness,  in  the  absence  of  cracks  and  in  tearing  (the  smallest 
magnitude  of  tensile  force  7000  kg  (force));  11.  Cooling, 
washing;  12.  Cooling  medium-—  axle  grease;  13.  Tempering 
at  temperature  620-670°C,  holding  in  a  furnace---  35  min. 

Cooling;  14.  Self-emulsifying  oil  (1.5-37.  aqueous  solution 
Na2C03);  15.  30KHGT,  20KHNM,  18KHNM,  18KHGT,  15KH,  20KH2N4A; 

16.  Rear  axle  gears,  kingpins,  push  rods,  piston  pins, 
differential  axles  of  drive  axles;  17,  Gas  casehardening 
at  temperature  940  1  10°C,  time  9-12  hours;  18.  Composition 
and  approximate  flow  of  gas  during  casehardening  in  a  3-zone 
gas  carburizing  furnace:  endo-gas  (feeder  of  the  expanse 

of  the  furnace) -  20-25  m-Vhr;  municipal  gasl  —  1. 5-2.0 

nr* /hr;  19.  Depth  of  layer:  for  steel  30KHGT,  15KH-- - 
1.0-1. 4  mm;  for  steel  20KHMN,  18KHGT,  20KH2N4A—  1.2-1, 6  mm; 

20.  Hardening  with  temperature  of  840  t  10°C;  Annealing  at 
210  t  10°C;  Cooling;  21.  Axle  grease;  22.  Hardness  of 
exterior  surface—  HRC  56-62;  23.  In  air;  24.  25KHGM,  25KHGT, 

20,  08;  25.  Transmission  shafts  and  gears,  transmission 

shifting  forks,  bearing  washers  of  differential  axles  and 
planetary  pinions;  26.  Gas  cyanidation  (nitrogen  casehardening) 
at  temperature  860  t  10°C,  time:  for  shafts-—  9-10  hrs, 
for  gears —  5-7  hrs,  for  brackets  and  washers — -  3-4  hrs. 
Hardening  by  degrees  with  temperature  of  partial  cooling 
830  +  10°C;  27.  Composition  and  approximate  flow  of  gas 

(in  a  48-bottom  plate  non-muffle  unit):  endo-gas-—  35-40  m-fyhr, 
municipal  gas---  0. 9-1.0  m^/hr,  ammonia---  0.6-0. 8  m  3/hr; 

28.  Depth  of  layer  for  shafts  of  steel  25KHG?f  and  25KHGM, 

0. 8-1.1  mm:  and  for  gears,  0.5 -0.7  mm;  for  forks  of  steel  20— - 
0.3-0. 5  mm;  for  washers  of  steel  08,  0.15-0.30  mm;  29. 

Tempering  at  temperature:  for  steel  25KHGM—  150-170°C;  for  ste 
steel  25KHGT —  190-210°C;  30.  Cooling  medium—  oil  MS-20, 

temperature  «  170-190°C;  31.  Hardness  of  exterior  surface  HRC 

60-65;  32.  Cooling;  33.  In  air;  34.  35 KH;  35.  Shafts 

and  gears  of  transmissioh  housing  of  automobile  GAZ-53  and 
its  modified  versions;  36.  Cyanidation,  hardening,  tempering; 

37.  Depth  of  layer  0,6-1.00  mm,  hardness  of  exterior  surface 
HRC  58-65;  38.  A12  (A?0) ;  39.  Adapter  nuts,  catches, 

synchronizers,  rollers;  40.  Liquid  cyanidation  at  temperature 
860  !  10°C,  time  of  heating---  15  min,  holding---  20  min; 

41,  Electrode  bath  solution,  7.:  Na2C03 —  50-60,  NaCl — 

28-31,  NaCN —  12-15;  42.  Depth  of  layer —  0,15-0.20  mm; 

43.  Hardening  and  washing,  tempering  at  temperature  210  + 

10°C,  time---  60  min,  cooling;  44.  Self-emulsifying  oil; 

45.  Hardness  HRC  52-56,  testing  of  all  components  with  a 
calibrated  file;  46.  40KH;  47.  Transmission  gears  and 
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Key  for  Table  36,  con't:  shafts  of  automobiles  GAZ-51,  MZMA, 

ZAZ,  48.  Liquid  cyanidation  at  temperature  815-830°C,  time — 

90  minutes,  tempering  at  temperature  210  t  10°C;  49.  In  air; 

50.  Electrode  bath  solution,  7.:  CaCO^ —  45-50,  NaCl —  30-35, 

NaCN -  20-25;  51.  Depth  of  layer —  0.2-0. 4  mm,  hardness  of 

exterior  surface  HRC  48-53;  52.  Cooling;  53.  In  air; 

54.  45  select  (carbon  0.45-0.507.);  40  select  (carbon  40-457.); 

55.  Crankshafts,  piston  pins,  camshafts,  flywheel  rims,  etc; 

56.  Induction  tempering.  Frequency  of  current  during  heating 
of  piston  pins,  15,000  hertz,  other  components,  8000  hertz. 

Cooling;  57.  Water  (0,5-1.07.  solution  of  bichromate); 

58.  Depth  of  layer  for  piston  pins —  1.2-1. 7  mm,  for  other 
components —  3-4  mm.  Hardness  of  exterior  surface  of  piston 
pins  HRC  58-65,  other  components,  HRC  52-62;  59.  Self-tempering; 

60.  40KHNMA,  30KHGSA ,  35KHGS ,  38KHGSA,  40KH,  40KHGTR ,  45RP, 

40R;  61.  Differential  axles  of  rear  axles;  62.  Induction 

tempering;  63.  Water;  64.  Depth  o 2  layer —  3-5  mm. 

Hardness  of  exterior  surface  for  steels  35  XHGS,  38KHGSA,  HRC  38-44; 
for  remaining  steels  HRC  48-58. 

1.  Composition  of  Saratovskii  municipal  gas,  7.:  CO2 — 
up  to  0,4;  Cn,H2  (IN  ORIGINAL  TEXT  PART  OF  THIS  WORD  IS  ILLEGIBLE), 
up  to  0.4;  O2  up  to  0.2;  CO  up  to  2.0;  H2  up  to  10,  CH^  +  C2H5 
—  80-95,  N2 —  up  to  3.  Besides  municipal  gas,  for  gas 
carburisation,  one  can  use  a  propane-butane  mixture,  pyrobenzol, 
clarified  kerosene  cr.d  other  gasifying  products. 
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TABLE  37 .  COMPOSITION  AND  FRACTIONS  FOR  CASEHARDENING 
IN  A  HARD  CARBURIZER1 


1 

Cocran  KapOiopmoTopa.  <l>paKumt 

o  KopO-opiioj  rop 

•ipCiCCJioyro^Liiun 
(6epo»onufi), 
rOCI  2407-64.  % 

3  KapOiopiuaiop 
no^yKo:<coi»ijft. 
rOCT  5536  —  ;>0.  % 

4  yr.mb  apeuecm.'ii  Ccpc30Ubifi  .  .  . 

16  OcTaabiioe 

_ 

5  KaMeimoyroJibiibifi  noayxoKC  .  .  . 

- 

OcTa.ibiioe 

6  yiMieKiKMibiii  fiapuf; . 

20±2 

10-15 

?  y r/ieKHCjibifl  Ka.ih.mii,  lie  Coaee  .  . 

2 

3,5 

8  Cepa,  n«  6o.nee  . 

0.06 

0,35 

9  KpeMHMCBafl  xiicaoTa  o  nepemcTe  iia 
i  \>  OKiicb  KpeMium.  no  Co  nee . 

0,3 

17 

He  iiop.MHpyeTcn 

10  /leTyiiic  oemecTBa,  lie  Cojiee  .  .  . 

0,5 

18  To  «o 

11  lie  u^idc 

4,0 

» 

12  4>paKumi 

13  Mence  3,5  mm  . 

19  He  Co.iee  2 

6 

14  ot  3,5  no  10  «.« . 

92 

U0 

15  »  10  »  14  *  . 

i  6 

15 

Key:  1.  Composition  of  carburizer,  fractions; 

2.  Carburizer  of  charcoal  (birch),  G<)ST  247-64,  %; 

3.  Carburizer  semi-coke  GOST  5535-50,  7.;  4.  Birch 

charcoal;  5.  Carboniferous  semi-coke;  6.  Carbonate  of 
barium;  7.  Carbonate  of  calcium,  not  more  than; 

8.  Sulfur,  not  more  than;  9.  .con  acid  in  a 
conversion  of  silicon  oxides,  tu...  more  than;  10.  Volatile 
substances,  not  more  than;  11.  Moisture,  not  more 
than;  12.  Fractions;  13.  Less  than  3.5  mm; 

14.  From  3.5  to  10  mm;  15.  From  10  to  14  mm; 

16.  Remaining;  17.  Not  normalized;  18.  Ditto; 

19.  Not  more  than. 

1.  Can  be  used  in  other  solutions. 
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TABLE  38.  COMPOSITION  OF  SALTS  AND  ALLOYS  USED 
IN  HARDENING  AND  TEMPERING  FURNACES—  BATHS 


1  cMiu'prt  rypa 
njjaiwicnmi  °C 

1 CMnopdrypo 
OOpHMOIfllll H 

L  OQ 

2  \tlMHNCCKHn  COCTaB.  % 

137 

150-500 

Ni.NO.-45,  KN03— 55 

225 

N..NO*  30,  KNO,-  -50 

317 

325-COO 

N,iNO,-10;) 

337 

350 — 600 

KNO3-IC0 

435 

480-780 

NaCl  —  21.  IlaCl,  — 31,  CaP  -48 

530 

5(, 0—870 

NaCl  — 20.  C.iCI,  —  30,  KCI-  30 

020 

650-900 

Ni.CI-35  N.i3COj— 05 

0('.0 

720-900 

NaCl  -44.  KCI  — 50 

803 

830—1100 

NaCl  —  10.) 

9(>0 

1100—1330 

11.  Cl,  -  100 

Key:  1.  Melting  point,  °C;  2.  Temperature  for  use, 

°C;  3.  Chemical  composition,  %. 

Annotation.  At  temperatures  higher  than  550°'; ,  saltpeter 
decomposes.  At  temperatures  higher  than  those  shown  in  the 
table,  the  temperature  of  saltpeter  enters  into  chemical 
combination  with  iron  and  cast  iron,  viiich  can  cause  a  dangerous 
explosion.  A  charge  is  not  permitted  in  a  bath  of  moist  components 
and  also  contaminants  of  carbon  black  or  coal. 
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TABLE  39.  POSSIBLE  SUBSTITUTIONS  OF  BRANDS  OF  STEEL 


1  yrJiepoaiiCTuc  cra.ni!  | 

2  jlei  npoi  dmiwe  ci h 

3 

^  Mai  kh  ctaTieft 

6  M.iphii  i  ra/>cfl 

JaMCHHUMNi  MapKH  cra-nefl 

iO'iomn  obeli’  j 

Mar-rc*  cio/ieO 

<o  iCHiire/ioA’ 

7  Or.  1;  MCt.1;  KCt.) 

,  8  03,  10 

9  4(ir2 

00,  001 

11  Ci. 2;  MCt.2;  KCr.2'  BCt.3 

12  10.  15;  I5r 

13  r>i'2 

1  01 .  05.  051';  70.  0 

15  Ci  .3;  MCt.3;  KCt.3  1, 

15;  20.  I5i‘t  2(tr 

17  5or2 

7o,  ?or;  osr 

19  Cr.4;  MCt.4;  KCt.4;  ECt.4 

20,  2Cr;  25;  25r 

21  «5X 

I5XA.  20X;  I2XH3A 

23  Cr.5;  BCt.5:  MCt.5;  KCt .5 

30;  30I'i  35.  35r. 
28  40,  40l‘ 

25  SOX 

;o.\n.  12XM3A 

27  Ct.6;  MCt.6;  BCi.6;  KCt. 6 

45;  45r ;  50  501 

2912X1  !3A 

20XI13A.  20XMP, 
25Xrr.  20X1HP; 

33  Cr.7;  MCt.7i  KCt. 7 

34 

CO;  oOf;  ti5;  65r 

■*^.2X21 14A 

12X21 14A 

30X21 1 IA;  20XHP» 
OOXCIITP 

3o  08;  08Kn 

39  !0  !0..r. 

40  ie’>v 

<\t  •  1  • 4 

10;  IOnn  /. 

15;  ISxn;  15r 

4313  <PT 

nxri:  2oxrp 

15;  J 5k n  4! 

151':  20;  20k  n 

46  2r>\I'T 

27X r Ms  30X1T 

20;  20i<n  /, 

25 

201'.  25 

4.9  25  X  I'M 

2:>\!'T 

251';  30 

)i  35  X 

40.X 

30 

aor;  35 

53  40X 

45X;  40XP;  40XH 

35 

35r;  40 

55  38XA 

33 X;  4 OX;  40X11 

•10 

40r ;  45 

57  40XH 

45X11;  40XrilTP 

45 

45r;  50 

c  «30XMA 

35XMA 

50 

SOf;  55 

6)  3oxrc 

:>0XrCA;  35XrC; 

jsxi'ca 

10 

14 

18 

22 

26 

30 

31 

32 

II 

41 

44 

47 

50 

52 

54 

56 

£8 

62 

63 


Key:  I.  Carbon  steel;  2.  Interchangeable  brands  of 
steel;  3.  Brands  of  steel  substitutes*;  4.  Steel 
alloys;  5.  Interchangeable  brands  of  steel;  6.  Sub¬ 
stitute  brands  of  steel*;  7.  St.l,  MSt.l,  KSt.l; 

8.  08,  10;  9.  40G2;  10.  55,  60,  60G;  11.  St. 2; 

MSf.2,  KSt ,  BSt.3;  12.  10,  15,  15G;  13.  45G2; 

14.  60G,  65,  65G,  70,  10KH;  15.  St. 3.  MSt.3,  KSt. 3; 

16.  15,  20,  15G,  20G;  17.  50G2;  18.  70,  70G,  65G; 

19.  St. 4,  MSt.4,  KSt. 4,  BSt.4;  20.  20,  20G,  25,  25G; 

21.  15KH;  22.  15KFA,  20KH,  12KHN3A ;  23.  St, 5, 

BSt.5,  MSt.5,  KSt .5 ;  24.  30,  30G,  35,  35G;  25.  20KH; 

26.  18KHGT,  12KHN3A;  27.  St. 6,  MSt.6,  BSt.6,  KSt. 6; 

28,  40,  4 oG,  45,  45G,  50,  50G;  29.  12KHN3A ; 

30.  20KHN3A,  20KHNR;  31.  25KHNGT,  20KHGNR; 

32.  12KH2N4A;  33.  St. 7,  Mst.7,  KSt. 7;  34.  60, 

60G,  65,  65G;  35.  12KH2N4A;  36.  20KH2N4A,  20KHNR ; 

37.  20KHGNTR;  38.  08,  08kp;  39.  ’0,  lOkp, 

40.  15NM;  41.  20NM;  42.  15,  15kp,  15G;  43.  18KHGT; 

44.  30KHGT,  20KLGR;  45.  15G,  20,  20k p;  46.  25KHGT; 

47.  25KHGM,  30KHGT ;  48.  20G,  25;  49.  25KHGM; 

50.  25KHGT;  51.  35KH;  52.  40KH;  53.  40KH;  54,  45KH, 

40KUR,  40KHN ;  35.  38KHA ;  56.  35 KH,  40KII,  40KHN ; 

57.  40KHN;  58.  45’OiN,  40KHGNTR;  59.  30KHMA ; 

60.  35KHMA;  61.  30KHGS ;  62.  30K1IGSA,  35KHGS ; 

63.  38KHGSA. 
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Key  for  Table  39,  con't. 


1.  Substitute  brands  of  steel  are  shown  which  guarantee 
approximately  the  same  or  slightly  better  mechanical 
properties  in  comparison  with  the  interchangeable  steels; 
their  use  is  more  expedient  economically.  By  this  the 
cost  of  the  components  is  somewhat  improved. 


§  3.  Low-Alloy,  Coil-spring,  High-Temperature  and  Ball-Bearing  S  eels 

Low-alloy  structural  steels  in  comparison  with  carbon  steels  are 
distinguished  by  high  strength,  resistance  to  abrasion  and  corrosion  as  a 
result  of  the  increased  content  of  manganese,  chromium,  nickel  and  copper 
(Table  40). 

Low-alloy  steels  are  divided  into  two  groups:  A  and  B  (Table  41). 

For  making  automotive  parts,  it  is  preferable  to  use  steels  of  trademarks 
18G2,  12G2,  14G2  and  14KHGS  (for  cross  members  and  lengthwise  shafts). 

Besides  this,  steels  of  group  A  can  be  used  in  automotive  manufacture  and 
the  automobile  repair  industry  as  a  type  of  rolled  goods  (steel  14G) ,  for 
making  components  of  metal-cutting  machines  (steels  15KHSND  and  10KHSND) 
and  critical  welded  construction. 

Alloy  coil-spring  steels  (Tables  42  and  43)  are  widely  used  in  structural 
domestic  automobiles  for  making  suspension  components  (coil  and  leaf  springs). 
t  ..icon  steels  555S2,  60S2,  60S2A  and  chromium-manganese  50KHG  and  50KHGA 
(see  section  4)  are  the  most  widely  used.  Chromium-vanadium  steel  50KHFA 
is  used  for  making  torsion  plates  of  automobiles  ZA-965  "Zaporozhets"  and 
engine  valve  springs. 

In  machine  construction  a  very  large  amount  of  high-alloy  corrosion- 
resistant,  high-temperature,  heat-resistant  brands  of  steels  and  alloys  are 
used  which  vary  in  their  use,  properties  and  chemical  compositions.  Tn 
automobile  construction,  high-alloy,  heat-resistant  steels  (Table  44)  ave 
used  mainly  for  making  automobile  engine  valves.  Moreover,  along  with 
the  standard  (GOST)  they  use  non-standard  (non-GOST)  factory  brands  of  steels. 

Ball-bearing  steels  (Table  45)  are  used  for  preparing  push  rod  rollers 
of  automobile  engines,  starters,  booster  pumps,  steering  mechanisms  of 
automobile  ZIL-130  and,  mainly,  components  of  ball  and  roller  bearings. 

These  steels,  after  thermal  processing  (hardening  and  low-temperature 
tempering)  are  distinguished  by  very  high  resistance  to  abrasion. 


TABLE  40.  THE  CHEMICAL  COMPOSITION  AND  MECHANICAL 
PROPERTIES  OF  LOW-ALLOY  STRUCTURAL  STEELS  FOR  METAL 
CONSTRUCTION  (GROUP  A,  GOST  5058-65) 


Key  for  Table  40:  1.  Brand  of  steel;  2.  Chemical  composition,0/.* 

3.  Mechanical  properties**;  4.  kg  ( force) /mm^;  5.  at  40°C, 

kg  (force)m/cm^ ;  6.  14G;  7.  19G;  8.  09G2;  9.  14G2; 

10.  13G2;  11.  12GS;  12.  16G8;  13.  17GS;  14.  09G2S; 

15.  10G2S1;  16.  15GF;  17.  141CHGS ;  18.  15KHSND; 

19.  10KHSND. 

*  St^el  15GF  contains  0.05-0.10  7.  vanadium.  Chromium  content 
in  steel  U<<HGS,  0.50-0.807.;  in  steel  15KHSND  and  20KHSND, 

60-9G7.,  in  the  remaining  steels  up  to  307.,  Nickel  content  in 
steel  15KHSND — -  0.30-0.607.;  in  steel  10KHSND,  0.50-0.807.,  in 
the  remaining  steels  up  to  0.307..  The  copper  content  in 
steel  15KHSND,  0-20-0.407.,  in  steel  10KHSND,  0.40-0.65;  in  the 
remaining  steels  up  to  0.307. 

**  The  largest  values  of  the  breaking  point  and  yield 
point  for  the  minimum  thickness  of  rolled  goods  (4~10mm). 

***  The  impact  strength  for  steel  12GS,  09G2S  and  10G2S1 
at  20°C  is  equal  to  6  kg  ( force) m/cm^ ;  for  remaining  steels  it 
is  not  shown . 
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TABLE  41.  THE  CLASSIFICATION  OF  LOW-ALLOY  STRUCTURAL 
STEELS  (GOST  5058-65) 


1 


fpynn»  ct»ab 


Opl<a  CT U/1H 


3 


(IpHMCHeHHC 


A.  Cmajib  Oar  MemoAAuvecKiix  KoHcmpyKiftii) 


4  MipraHuoDHCTas 


7  Kp'  MtiCMapraiiuonucTan 


10  MapraimeBOBaiiaancDaa 
13  XpoMOKpeMHCMapraii- 
ucBan 

lOCpoMOKpcMiiemiHejteBaa 
c  Meabio 


5  ur.  ior. 

09F2;  141*2; 
18P2 


a?rc-.  161 C; 

I7rC,  09I*2C: 

ior2ci 
11  loro 
14  Mxrc* 


1715XCHR. 

lOXCflfi 


i  6  Cin.'ib  1 4  f  —  Kpyrjiu'i,  KBanpaTiibnV 
noaoconoii  u  iipoijm;ibiiun  npoiiar.  oc 
laabiibic— OTBCTCTBomibie  cuapmi  • 
aiiciobmc  KoncTpyKumi;  1 41*2 — noni 
ponii'a  paw  (31  Ul) 

9  CTa.nb  12rC—  noi’opc‘iiiiii,i  ubiomo 
oiiabiiivix  paM  (I*A3);  ocTa/ibiiue— ot 
uercuicuiibic  eoapnue  KOHCTpyxiuin 
L2  J1hctobi.«  cuapiibie  KoucTpyKUim. 
13lpoAoahubie  fia/iiui  anTOMo6n;ibnbt> 
pa.\i.  onieTCTBCiuiue  caapiibie  Tpyfibi 
L8  XoAOBue  oaaiiHH,  MeTajviu'iocKiK? 

KOhopVhunH,  C i poilTC.Ibli Me  (pOpMM- 
CBapiibie  ii  KJK'naiillbIB 


B 


19 

22 

25 


C.  CmaAb  d,ut  apMupoMHun  txeAeaoOeinoHHux  xoncmpyKnuO 
20  .  21 

SRC.  181 2C;  i  Apwatypa  ;um  apMiipoBamtn  weao- 


KpeMiieMapraiiuc3afl 


35TC,  18P2C; 

orror. 


XpoMOMapraiiucBan  c 

IllipKOHIIOM 

KpcMimcTaa 


23  20Xr2ll 
26  sex: 


2^To  we 


Key;  1.  Group  of  steel;  2.  Brand  of  steel;  3.  Use; 

4.  Manganese;  5.  14G,  19G,  09G2,  14G2,  18G2;  6.  Steel 

14G-—  round,  square,  strip  and  shaped  rolled  goods;  the 
remaining,  critical  welded  sheet  construction;  14G2-— 
cross  members  of  the  frame  (ZIL) ;  7.  Silicon-m  -ganese; 

8.  12GS,  16GS,  17GS ,  09G2S,  10G2S1;  9.  Steel  12GS— 

cross  members  of  automobile  frames  (GAZ) ;  the  remaining--- 
critical  welded  construction;  10.  Manganese-vanadium; 

11.  15GF;  12.  Sheet  welded  construction;  13.  Chromium- 

silicon-manganese;  14.  14KHGS;  15.  Lengthwise  shafts 
of  automotive  frames  critical  welded  pipes;  16.  Chromium- 
silicon-nickel  with  copper;  17.  15KHSND,  10KHSND; 

18.  Feed  shafts,  metal  construction,  structural  merabers--- 
welded  and  riveted;  A.  Steel  for  metal  construction; 

B.  Steel  for  reinforcement  of  iron-concrete  construction; 

19.  Silicon-manganese;  20.  35GS,  18G2S,  25G2s  hardware  for 

for  reinforcement  of  iron-concrete  construction;  22. 

Chr omium-tnangane8 e  with  zirconium;  23.  20KHG2TS ; 

24.  Ditto;  25.  Silicon;  26.  80S. 


*  Lengthwise  shafts  of  the  frame  are  also  prepared 
from  steels  15GYUT,  30T  (ZIL)  and  19KHGS  (MAZ) ,  not 
specified  by  GOST. 
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TABLE  42.  CHEMICAL  COMPOSITION  OF  COIL-SPRING-ALLOY 
STEELS  (GOST  14959-69)* 


l 

? 

8 

10 

H 

13 

14 

15 

16 

17 

18 
19 

it 

22 


1 

MapK3  CT*3B 

2  XiiMHsecKHt!  cootau,  % 

c 

SI 

Mn 

Cr 

S,  IK 
~  fio.u e 

3 

•*.  «c 

*O71l’0 

55C2A 

0.53-0,58 

1,50-2,00 

0,60-0,90 

<0,30 

0,040 

0,040 

5src 

0,52-0.60 

0,50-0,80 

0,60-0,90 

<0,30 

0,015 

0,010 

b(»C2 

0,47-0.55 

1.50-2,00 

0,60-0,90 

<0,30 

0,010 

0,010 

5402 

0,52-0,60 

1 ,50-2,00 

0,60-  '  90 

-*o,10 

0,010 

0,010 

60C2 

0,57-0,65 

1 ,50—2,00 

0,60-0,90 

<0,30 

0,010 

0,010 

60C2A 

0,53—0,63 

1 .(.(»— 2,(“ 

0,60-0,90 

<0,30 

0,11.10 

0,031) 

70CJA 

0,66-0,74 

2,40— 2, t 

0,60-0,90 

<0,30 

0,0.11; 

0,015 

5oxr 

0,46-0,54 

0,17-0,37 

0,  "0-1, 00 

0,90-1,20 

o.oio 

0,010 

50\rA 

0,46-0,54 

0,17-0,37 

0,80-1,00 

0,93-1,20 

0,030 

0,030 

0,46-0,54 

0,17-0,37 

0,50-0,80 

0,80-1,10 

0,010 

0,055 

f.oxr<t>A 

0,48-0,55 

0,17-0,37 

0,80-1, (HI 

0.95-1,20 

0,030 

0,030 

<,0C2X<6A 

0,56-0,64 

1,40-1,80 

0,  10-0,70 

0,90—1,20 

0,030 

0,035 

60C2XA 

0,56-0,64 

1,40-1,80 

0,10-0,70 

0.70-1.00 

0,030 

0,035 

r'-ron  a 

O  n  <\  cn 

1 ,50  2,'“' 

0,70-1, 'JO 

<0,30 

0,020 

o.cr: 

0'>C2H2A 

0,56—0,64 

1,40-1,80 

0,40-0.70 

<0,30 

0,030 

0,033 

oocrA 

0,56-0,64 

1,30-1,80 

0.80-1,00 

<0,30 

0,03 

0,0.1 

70C2XA 

0,65-0, 75 

1,40-1,70 

0,40-0,60 

0,20-0,30 

0,03 

0,03 

50XC\ 

0,45—0,55 

0,80-1,20 

O.30—0, 50 

0,80—1,20 

0,03 

0,03 

55XPP 

0.52-0,60 

0, 17-0.37 

0.90-1,20 

0,90—1 ,20 

Key:  t.  Brand  of  steel;  2.  Chemical  composition,  %; 

3.  Not  more  than;  4.  55S2A;  5.  55GS;  6.  50S2; 

7.  55S2;  8.  50S2;  9.  60S2A;  10.  70S3A;  11.  50KHG; 

12.  50KHGA ;  13.  50KHFA ;  14.  50KHGFA;  15.  60S2KHFA; 

16.  50S2KHA;  17.  65S2Va;  18.  60S2N2A;  19.  60SGA; 

20.  70S2KHA;  21.  50KHSA;  22.  55KHGR. 


*  Vanadium  content:  in  steels  50KHFA  and 
60S2KHFA — -  0.10-0.20%;  in  steel  50KHGFA —  0.15-0.25%. 
Steels  65S2VA  contains  0,80-1.20%  tungsten.  Nickel 
contert  in  steel  60S2N2A,  1.40-1.70%;  in  steel  70S2KHA, 
up  to  30%;  in  the  remaining  steels,  up  to  0.40%. 

Steel  55KHGR  contains  0.001-0.003%  boron. 
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TABLE  43.  THE  MECHANICAL  PROPERTIES  AND  RECOMMENDED 
PROCEDURE  FOR  THERMAL  PROCESSING  OF  COIL-SPRING-ALLOY 
STEELS  (GOST  14959-69) 


i 

Mai'KH  crajiif 


§ 


t? 

12 


5r>rc 

5002 
5  :-V> 
CO* -2  A 
5 ''.OJA 
WJC1 


13  7\>C3A 

14  ouxr 

15  50XPA 
It  50XCA 


I’OKIIM  ICJ'WI 
m*Choii 

2  flOTKH  ’ 

Mox  aii.iMecKiK* 
r  cnoftwbi 

1  - 

1 

. r « 1 

Mexammer  kmc 
^  ciiOftcTba 

i.  S 

c; 

>>- 
H  H  * 

M 

f  ac 

h*  H  O 

* 

D-^ 

6 

"  V. 

©  * 

9 

•  ! 

•c 

r,, 

C.‘7- 

“  «>  X 

"  cx  t; 

0  re 
1-  s 

4„_ 

rli 

O 

H  " 

6 

©  V 

0 

-- 

:• 
D  ^ 

•' 

•S 

820 

■180 

80 

1(H) 

8 

53X11'  17 

830 

450 

1 25 

140 

5 

870 

4  hO 

1 10 

120 

0 

50X10)  A  18 

850 

520 

120 

130 

6 

870 

400 

120 

130 

0 

50X<I>A  l9 

850 

520 

110 

130 

10 

870 

400 

140 

100 

5 

0CC2XA  20 

870 

420 

100 

180 

0 

870 

400 

I  JO 

130 

6 

0;iCjX<DA21 

850 

410 

170 

190 

5 

Ol)l> 

860 

400 

1  JU 
160 

180 

0 

65C2UA  22 

650 

420 

170 

190 

5 

810 

490 

no 

130 

5 

OOC2M2A23 

850 

420 

160 

175 

5 

810 

490 

120 

130 

6 

70C2XA  24 

860 

460 

160 

180 

6 

650 

520 

120 

135 

C 

CCCfA  25 

860 

460 

140 

ICO 

5 

Key:  1.  Brand  of  steel;  2.  Procedure  of  thermal 
processing;  3.  Temperature  of  hardening1; 

4.  Temperature  of  tempering;  5.  Mechanical 
properties;  6.  kg  (force) /rom^ ;  7.  55GS; 

8.  50S2 ;  9.  55S2;  10.  60S2A;  11.  55S2A; 

12.  60S2;  13.  70S3A;  14.  50KHG;  15.  50KHGA ; 

16.  50KHSA;  17.  55KHGR;  18.  50KHGFA ;  19.  50KHFA ; 

20.  60S2KHA;  21.  60S2KHFA;  22.  65S2VA; 

23.  60S2N2A ;  24.  70S2KHA;  25.  60GSA , 

1,  Quenching  medium  for  steels  50S2,  59S2,  and 
55S2A — -  oil  or  water,  for  all  remaining  steels — 
oil. 
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TABLE  44.  CHEMICAL  COMPOSITION  OF  HIGH-ALLOY 
HEAT-RESISTANT  STEELS 
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Key  for  Table  44;  1.  Brand  of  steel;  2.  Chemical  composition, 

7. ;  3.  According  to  GOST  5632-61;  4.  Factory;  5.  Remaining  a 
alloying  elemencs;  6.  Not  more  than;  7.  For  KH9S2; 

8.  4KH10S2M;  9.  3KH12N7S2;  10.  4KH12N14V2M;  •  11. 

KH18N9;  12.  KH18N9T;  13.  KH20N14S2;  14.  1KH12SYU;  15.  KH6SM; 

16.  BSKH8,  KH9S2;  17.  E1107,  18.  KH18S2H;  19.  E172; 

20.  KH13N7S2;  21.  EI69 ;  22.  1KH18N9;  23.  BYA1;  24. 

1KH18N9T*;  25.  EYA7T;  26.  EI211;  27.  EI404;  28.  KH12SYU; 

29.  ESKH6M;  30  EI992,  KHV;  31.  EP303**;  32.  5KH20N4AG9; 

33.  EP48,  KHSR;  34.  EP332. 

*  Steel  1KH18N9T  is  used  in  the  automotove  repair  industry 
for  lining  electrolytic  baths. 

**  Accepted  for  use,  steel  EP303B  with  additive  0.17. 
niobium,  which  Is  characterized  by  high  heat  resistance. 


TABLE  45.  CHEMICAL  COMPOSITION  OF  BALL  BEARING 
STEEL  (GOST  810-60) 


1 

Mapxa  cti/ih 

2  Xhmh'icckhA 

COCT4B,  "/•' 

c 

Mn 

I 

SI 

.  Cr 

3  UIX6 

1,05-1,15 

0,2-0, 4 

0,17-0,37 

0,40—0, 70 

4  IUX9 

1.00-1,10 

0,2— 0,4 

-  0,17-0,37 

0.90 — 1.2.) 

5  LUX  15 

0,95—1,05 

0.2— 0,4 

0,17—0,37 

1,30—1,65 

6  IUX15CL 

0,95—1,05 

i  ,9—1,2 

0,40-0,65 

1,30-1,65 

Key:  1.  Brand  of  steel;  2.  Chemical  composition,  7.; 

3.  SHKH6;  4.  SHKH9;  5.  SHKH15;  6.  SHKH15SG. 

*  Nickel  content  for  all  steels,  up  to  0.3%;  copper  up  to  0.25% 
nickel  plus  copper,  up  to  0.5%;  sulfur  up  to  0.02%;  phosphorus 
up  to  0.027%. 

1.  Hardness  of  steel  in  the  condition  supplied,  HB 
179-207;  for  steel  SHKH15SG,  179-217;  after  thermal  processing 
(hardening  and  low-temperature  tempering)  hardness  HRC  60-65. 
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§  4.  Brands  of  Steels,  Used  for  Making  Basic  Components  of  Domestic 

Automobiles 

For  making  critical  parts  o':  engines  (piston  pins,  crankshafts  and 
distributer  shafts,  connecting  rods)  high-quality  carbon  steels  (Table  46), 
hardened  in  the  first  three  instances  by  induction  heating,  are  widely 
■sed. 


For  piston  pinr  of  heavy  duty  engines  low-carbon  alloy  steels  which  are 
casehardened  are  used. 

In  Table  46  data  are  also  presented  concerning  the  use  of  various  brands 
of  high-alloy  heat-resistant  steel  for  making  valves  of  domestic  engines, 

Exhaust  valve  collars  of  new  models  of  engines  are  fused  with  heat- 
resistant  and  abrasion-resistant  alloys  VKHN-1,  VKHN-2  and  others.  The 
cavity  of  the  valve  of  engines  ZIL-130  and  GAZ-53A  is  filled  with  metallic 
"odium,  whose  steam  at  the  time  of  operating  the  engine  enables  one  to 
decrease  the  operating  temperature  of  the  valve  plates. 

For  preparing  shafts  and  gears  of  transmission  housings,  low-  and 
average-carbon  alloy  steels  (Table  47)  which  are  usually  subjected  to  gas 
carburization  or  gas  cyanidation  (  nitrogen  casehardeningl  are  used.  The 
main  transmission  gears  of  automobiles,  as  they  bear  an  especially  heavy 
load,  are  made  from  low-carbon  alloy  steels  and  casehardened,  which  permits 
obtaining  a  streng  layer  on  the  surface  of  greater  thickness  than  when 
treated  by  cyanidation  (Table  48). 

Cylindrical  drive  gears  of  the  reducing  gear  of  automobile  zil-130 
are  made  from  the  carbon  steel  55PP,  which,  as  a  result  of  decreased 
hardenability ,  permits  one  to  obtain,  during  complete  hardening,  a  hard 
surface  layer  with  a  sufficiently  ductile  interior.  The  remaining 
components  of  the  rear  axles,  made  from  alloy  steels,  are  either  subjected 
to  casehardening  or  cyanidation.  In  Table  49  data  are  presented  on  material 
of  basic  components  of  Cardan  transmissions,  in  Tables  50  and  55---  steering 
units . 

In  Table  54  material  is  shown  on  components  of  front  non-drive  axles 
of  automobiles  ZIL-130  and  CAZ-53A,  these  same  brands  of  steel  are  used 
in  construction  of  other  models  of  ZIL  and  GAZ  trucks.  In  Tables  52  and 
53  there  are  data  on  the  material  of  suspension  components  of  automobiles 
and  trucks;  in  Table  51---  material  on  parts  of  automotove  frames. 
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TABLE  46.  MATERIAL  FOR  BASIC  COMPONENTS  OF  DOMESTIC  ENGINES 


5  6 

1  2  3  4  irtaiCySic’*  jjcia,ic*i 


H^HM(al*Olld Mil*  I 
ACt:»/ioii 

jA3-'ii.r> 

A13MA  10li  | 

MJM  <u  J 

r  A3  j\  | 

ta<  .i 

nopumeuofi 

Graab  15X, 

Cra."b  4'  ccaeKT9,  HRC 

Craai.  45  ceaeKT, 

IgCraih  45 

naJieu 

iic.Mciiramin, 

58 — 6f.  isaKBj.sa  t.  o  >i.) 

HRC  58-65 

°  ceaoKT, 

12 

~HRC  60, 
L^ne  Mciiec 

14 

i  ii  (raKajiKa 

IIRC  58-65 

r.  n  q.) 

(naKa.iKii 

m  21 
lUaiyn  h 

22 

Graab  40P 

CiMb  42T2 

Cia/ib^iO, 

CT^b  45F2, 

)cr.  it.  q.) 
Graab  45F2, 

HpbiinKa 

juat^iw 

Bo/it  tcpiJiii* 

HR  228-269 

reacKT, 

HB  217 — 255 

HB  228-269 

IIB  228-270 

33 

Craai.  38XA 

34 

Crajtb  38XA, 

yjiymueu'ic, 

Ciaab  ^ilxA, 

Ct.ijii?§8X  A  ,| 

k»  waryna 

HRC  30-34 

y/iNmueiuic, 
/IRC  27-31 

>  Jiy«i  iiieiiHC,) 

41 

42 

43 

IIRC  27-34 

KoaetiqaTwO 

Myryii  oM 

Cra.ib  45, 

ceaeKT,  HRC 

..  W  yryii 
‘W  50-1.5 

I'.raab  45A 

una 

50-1,5 

52—02  (saxajiha  t.  u.  «i.) 

p  ccjicur,  i 

•  ia6a. 

(cm.  tmCji.  13) 

IIRC  50—60,! 

51 

UlecTopmi 

13) 

(aaKajiaa  | 

_ 

Craai.  40 

Cra^b'  A 12 

CTaih^r,  5 

,  I- u  V. 

0  .  #  I 

Koacn'iaroro 

ii  Jin  A  20 

HD  1.0-229 

nail  40. 

bnaa 

61 

62 

Craai.  to  nan 

HB  170-229- 

Pacnpeap.iii- 

Graab  I5X, 

Craai.  40  ccaeKT,  HRC 

Cniai.  40  nan 

Teai.^ii  Baa 

IlCMCHTcUlUfl, 

50—60  (3aKanKa  t.  ii.  <i.) 

nmipouanuwii 

aornponaii*  , 

HRC  58-63 

nan  Jicrti  pona  ii  ii  biTi  qyryn 

qyryn 

iiui"  qyryn 

70 

BnycKiioii 

GraaiT^OC? 

Graab  ^9C2, 

73 

Graab  4X9C2, 

74 

C.Ta.'iL-  40X, 

CrZin  40X, 

Kaanaii 

HRC  25-35 

HRC  25-35 

HRC  30-37 

HRC  30-40 

( rope  a  CTcpmiui 

(to['vII 

80 

82 

HRC  48) 

m-parim 
,cHRC  45) 
Irma’.  4X9C.', 

81 

83  ' 

84 

Graab  1X9C2,  ‘ 

BunycKiiof' 

Ciaab 

Graab  3FI48, 

Graab 

Kjianan' 

311  !)'i2,  pa- 

HRC  28—32 

IX14HI4B2M 

HRC  30-  40 

HRC  '.0—10 

f>o'iyio(|>acKy 

OH69) 

(Topeu  CTcpwim 

(Topeu 

n;in;inn;iiiioT 

IIRC  45) 

CTepacin 

cruianoM 

HRC  45) 

91 

921X112 

93 

94 

Kopoiit  :ao 

Cra.u  -40X. 

Cra/ib  20Xt  mtamipnna* 

Graab  45, 

— 

Kotiran  man 

ime.  tuepaoCTb  nannab- 

HB  170-217 

nooopxnocTb 
miaimpyeTca, 
HRC  56—62 

cia 35 

HHK3 

Foa  Korean 

— 

CtWII  35,  nanaaBKa  Topua 
HRC  35-50 

— cneuqyryn 

101 

1 

109 

110 

... 

Ciaab  40  ccacKt, 

CTaai.  45. 

Ciaab  45 

MDXODHKa 

HRC  42-49 

HRC  48-53 

nan  40, 

(sax.-iaita 

HRC  45-49 

115 

r.  o.  q.) 

(3,maaKa 

116 

117 

Crnas  38XA, 

t.  n.  q.) 

Doaru 

— 

— 

Gran.  40X, 

Ciaab  38XA, 

KpcnjioHiin 

ya>  uimc. 

yjiw  incline, 
HRC  25—32 

yaymi^mui 

MdXOliHKd 

IIRC  c5-30 

IRC  25-31 

•91 


Table  46,  con’t 


7  8 

OTt<ec  ■'Vllllfc.A  A*J!u‘HT^Vien 


10 


11 


I'A.'i  h  a 


haj  :oi 


>ia:i  k;m> 


:<i ui  iso 


II  1.4  IM,  JIIJMVO 


17jCrnAb'l5kcACKr, 
IIRC  58-65 

(3aKHJiwa 
r  o.  n.) 

127 

Ctajih  45P2, 
IIB  228—266 


46 

MyryH  DM 
50-1,5 
(CM.  TflOA.  13) 

56  .. 

C'I'riAB  *iu 

HB  170-229 


IKraAb  12XH3A, 
I  IRC  58-65 


lieMCIITHllHHL9 


28  „ 
Ctoah  4(ir, 
III!  229—255 
mu  40P2, 
HB  230-255 


(?Ti1Ab  40X, 

HB  228—269  (KpuiiiKii  — 
hah  45r2,  CT0.ni>  40) 

HB  228-269 
7  Ct3ai>  40X11,3(8  Ctsaij  40XH.39  Ct:iai>  40XH,  I 
vjiviiiiibfiup  \  yflyqmciiHC  i  vjivmiuoiihc  4P 

CTaAb  65r, 

I  IRC  52-62 
(nponmooccM— 

CTUAb  40) 


yA^nucmie 

CTaAb  50r, 
HRC  50-58 


.»« 


Cthau  40ceACKT, 
IIRC  52-60 

76 

CruAb  4X9C2 
(Topcil  CTep>Kll>l 
HRC  lie  Meiiee 
48) 

86 

Cthjiii  311303, 
IliinAABKU 
DXH-1,  (KAiinan 
HRC  30,  iiMiJiaD- 
Ka  HRC  20-30) 
„  95 
CraAb  45, 

OTAHOKa, 

HB  170-217, 

If  AO  -yf 

Criuib  15  Kn, 
nanAaiiKa— ac 
nipouainibifl 
qyryH,  HRC  60 
II  CTaAb  45, 
HRC  48-56 


^yi  yii 

cneiiHaAbiiufi 

daAb6  ftiHM, 

UCMCHTatlHd, 

HRC  56-62 


Ctoal8^  I8H9 
(35!  I) — roAniiKa, 
40X  hah  40XU 
crepwciii.,  (to 
pen  cvepwiis 
IIRC  42-56) 
$6  CriiAb  20, 

llCMOHTAHHfl, 

HRC  56-  03 

103 

Onuih  40X, 
pOAIIK  IUXi5, 
OCb  pOJIHKa 
CTaAb  15HM 
CraAb  I5HM, 
12cMCi:Taiuui, 

IIRC  54-62 

119 

CmAb  40XH, 
YAyMiiioiiHe, 
HRC  25-32 


Cra  nJ  45, 
HRC  52-60 

(3fli<n.ni(o 
T.  8.  >1.) 

774X10C2M 
OH  107),  ropeu 

CTepxum 
HRC  35-40) 


4X14H14B2M 
(3H69),  cTcp- 
IKClIh  40X11 


97Cra;ib  45, 

HD  170-217 
(cijicpa  HRC  55)| 

104 

CTAAb  45, 
pOAHK  111X15, 

OCb  pOAKKa 

15X0 


Cnuib  15X, 

HCMOiiTaimn, 
IIRC  54—58 


30 

Cra.-ib  40P 


20Ctuai,  45, 
IIRC  58-65 
(SAKaAKa 
T.  D.  *1.) 


yAynuieime 

49 

CTaAb  45  ccAeKT, 
HRC  52-62 
(laKaAKa 
r.  n.  i.) 

CvaAi.5&, 

HB  170—229 

CraAb6^, 

IIRC  52-62 
iiah  Acnipooaii 
^8  Hbiil  qyryn 
CTaAb  4X10C2M 
OH  107) 


CTAAb^D, 
y.ny'iiiiciiHC, 
IlD  207-240 

CT.TAb  40X, 
yAyiiucmie, 
HRC  25-30 
tn  CraAb  45, 
pu///?C  52-62 

(3AKQAKa 
r.  n.  q.) 

CliiAb5^, 
HB  150—130 


CTaAb8^n332, 
nanA.mKa  BXH-1 
(IIX35C3)  hah 
cnaaB  XH60DY 

98CTaAb  45JI 


105 

CTaAb  35,  tia 
riAHBKa  —  qyryn 
cncuHaAbiibift, 
HRC  GO 

lUTAAb  45 


120 

Ctbau  40X 


Crofti?  45, 
HRC  56-62 

79 

Cra.ib  40X, 
HRC  35,  (Topeu 
ciep/Kim 
HRC  42-56) 

X10C21?— ro- 
aobkb,  40X  — 
CTOpweHb 


106 

Crn.u  15X, 
ucMeiiramm, 
IIRC  54—62 

ll^taAb  45, 
HRC  35-45 


121 

Ctsah  40X, 
yAyquiciiHc, 
HB  255-285 
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Key  for  Table  46:  1.  Designation  of  component;  2.  ZAZ-965; 

3.  MZMA-408 ;  4.  MZMA-407;  3.  GAZ-21;  6.  GAZ-51;  7.  GAZ-53A; 
8.  YAAZ-204 ;  9.  YAAZ-236;  10.  ZIL-130;  11.  ZIL-164;  ZIL-120; 
12.  Piston  pins;  13.  Steel  15KH,  casehardening,  HRC  60,  not  less 
than;  14.  Steel  45  select  ,  HRC  58-65  (induction  tempering) 

15.  Steel  45  select,  HRC  58-65  (induction  tempering);  16.  Steel 
45  select,  HRC  58-65  (induction  tempering);  17.  Steel  45  select, 

HRC  58-65  (induction  tempering);  18.  Steel  12KH3A,  casehardenin* , 
HRC  58-65;  19.  Steel  15KH,  casehardening,  HRC  54-58;  20.  Steel 

45,  HRC  58-65  (induction  tempering)  21.  Connecting  rods  anu 
connecting  rod  covers;  22.  Steel  40R;  23.  Steel  42G2,  HB  222-269; 
24.  Steel  40  select,  HB  217-255;  25.  Steel  45G2,  HB  228-269; 

26.  Steel  45G2,  HB  228-270;  27.  Steel  45G2,  HB  228-269; 

28.  Steel  40G,  HB  229-255  or  40G2,  HB  230-255;  29.  Steel  40KH, 

HB  228-269  or  45G2,  HB  228-269;  30.  Steel  40R  (lid-steel  40); 

31.  Steel  40,  temper  hardened,  HB  207-240;  32.  Connecting 

rod  cover  bolts;  33.  Steel  38KHA;  34.  Steel  38KHA,  temper 
hardened,  HRC  30-34;  37.  Steel  40KHN,  temper  hardened; 

38.  Steel  40KHN,  temper  hardened;  39.  Steel  40KHN,  temper 
hardened;  40.  Steel  40KH,  temper  hardened,  HRC  25-30; 

41.  Crankshaft;  42.  Cast  iron  VCH  50-1.5  (See  Table  13); 

43.  Steel  45,  select  HRC  52-62  (induction  tempering);  44.  Cast 
iron  VCH  50-1.5  (See  Table  13);  45.  Steel  45A  select,  HRC 

50-60  (induction  tempering);  46.  Cast  iron  VCH  50-1.5  (See 
Table  13);  47.  Steel  50G,  HRC  50-58;  48.  Steel  65G,  HRC 
52-62,  counterweight — -  steel  40);  49.  Steel  45  select,  HRC 

52-62  (induction  tempering);  50.  Steel  45,  HRC  52-62 
(induction  tempering);  51.  Crankshaft  gears;  52.  Steel  40; 

53.  Steel  A12  or  A20;  54.  Steel  45G,  HB  170-229;  55.  Steel 
35  or  40,  HB  170-229;  56.  Steel  45  HB  170-229;  57.  Alloy  cast 
iron;  58.  Steel  35,  HB  170-229;  59.  Steel  35,  HB  150-180;  60. 
Camshaft;  61.  Steel  15KH,  casehardening,  HRC  58-63;  62.  Steel 

40  select,  HRC  50-60  (induction  tempering)  or  alloyed  cast  iron; 

63.  Steel  40  or  alloy  cast  iron;  64.  Steel  40  or  alloy  cast  iron; 
65.  Steel  40  select,  HRC  52-60;  66.  Steel  15NM,  casehardening, 

HRC  56-62;  67.  Steel  45,  HRC  52-60  (induction  tempering); 

68.  Steel  45,  HRC  52-62  or  alloy  cast  iron;  69.  Steel  45,  HRC 
56-62;  70.  Safety  valve;  71.  Steel  KH9S2;  72.  Steel  KH9SC, 

HRC  25-35;  73.  Steel  for  KH9S2 ,  HRC  25-35;  74.  Steel  40KH, 

HRC  30-37  (rod  ends  HRC  48);  75.  Steel  40KH,  HRC  30-40  (rod 

ends  HRC  45);  76.  Steel  40KH9S2  (rod  ends  HRC,  not  less  than 

48);  77.  4KH10S2M  (EI107),  rod  ends  HRC  35-40;  78.  Steel 

4KH10S2M  (El 107) ;  79.  Steel  40KH,  HRC  35  (rod  ends  HRC  42-56); 

80.  Exhaust  valve;  81.  Steel  EI992,  working  face  fused  with  alloy 
VKHN2 ;  82.  Steel  EP48,  HRC  28-32;  83.  Steel  1KH14N14V2M  (EI69) ; 

84.  Steel  4KH9S2,  HRC  30-40  (rod  ends  HRD  45);  85.  Steel 

4KH9S2,  HRC  30-40  (rod  ends  HRC  45);  86.  Steel  Etf303,  fused  with 

VKHH-1  (valve,  HRC  30,  fused,  HRC  20-30);  87.  Steel  KH18N9 

(EYA1)  head,  40KH  or  40KHN- —  rod  (end  of  rod  HRC  42-56); 

88.  4KH14N14V2M  (E169) ,  rod  40KHN;  89.  Steel  EP332,  fused 

VKHN-1  (NKH25S3)  or  alloy  KHN60VU;  90.  KH10S2M — -  head,  40KH— 
rod;  91.  Rocker  ana;  92.  Steel  40KH,  contact  surface 
cyanided,  HRC  56-62;  93.  Steel  20KH,  cyanidation,  hardness  of 
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file;  94.  Steel  45,  HB  170-217;  95.  Steel  oust,  HB  170-217 
(sphere,  HRC  55);  96.  Steel  20,  casehardert'ng,  HRC  56-63; 

97.  Steel  45,  HB  170-217  (sphere  HRC  55) ;  Steel  45L; 

99.  Push  rod;  100.  Steel  35;  101.  Steel  35,  fused  ends — - 
alloy  cast  iron,  HRC  35-50;  102.  Steel  '  5KP,  fused--  alloy 

cast  iron,  HRC  60;  103.  Steel  40KH,  roller  SHKH15,  axle  of 

roller,  steel  15NM;  104.  Steel  45,  roll.*’  SHKH15,  axle  of 

roller,  15KHS;  105.  Steel  35,  fused*  -  .Hoy  cast  iron,  HRC  60; 
106.  Steel  15KH,  casehardening,  HRC  54  2;  107.  Flywheel  rim; 
108.  Steel  40  select,  HRC  42-49;  109.  Steel  45,  HRC  48-53 
(induction  tempering);  110.  Steel  45  <’  r  40,  HRC  45-49 
(induction  tempering)';  111.  Steel  45  {RC  48-56;  112. 
Casehardening ,  HRC  54-62;  113.  Steel  114.  Steel  45,  HRC 

35-45;  115.  Bolts  attaching  the  fly  „>el;  116.  Steel  40KH, 

temper  hardened,  HRC  25-30;  117.  St’ 38KHA,  temper  hardened, 

HRC  25-32;  118.  Steel  38KHA,  temper  -urdened,  HRC  25-32; 

119.  Steel  40KHM,  temper  hardened,  '  (C  25-32;  120.  Steel 

40KH;  121.  Steel  40KH,  temper  hard  :'.d,  HB  255-285. 

1.  Inner  cavities  of  ZIL-130  ai.c.  GAZ-53A  valves  filled  with 
metallic  sodium. 

2.  Content  of  carbon  in  steel  used  to  make  piston  pins  is 
limited  to  0.45-0.50%. 


-94- 


TABLE  47.  MATERIAL  OF  BASIC  COMPONENTS  OF  THE 
REDUCTION  GEAR  BOX  OF  DOMESTIC  AUTOMOBILES 


WmiMciio 

r.  3A3  9bb 
*  «3anopo>xeu» 

,  lAd-l’l 

0  llo.ii/)' 

1)0(1110 

ACTA.-lCn 

<Moc*nH'i*'lUa» 

5  IA3-5I 

10 

11 

12 

13 

14 

Beflyium'i 

CT33h  33X. 

Cra3b  35X,  ima- 

CTa3b  85  X 

Cra3b  40 X 

Da3* 

uiiaitiipoodmie 

Hitponsmie  Ha  r;iy 

UltaniipODHHHC 

uiiamipoflaii  le 

ns  rflyfiimy 

Aiiiiy  0,2— 0,4  MM, 

na  iviyGimy  ne 

na  i>3y  a  ny 

0,2 — 0,4  mm,  am 

ho  syObsx  HRC  56 

Meiiee  0,18  mm, 

0,15-0,18  am, 

ayObfix  HRC  50 

(0CT.'3bl!0C  HRC 

tncTa3i.noc  HRC  48) 

HRC  48—53 

HRC  48-51 

•18) 

19 

20 

21 

22 

23 

BCAOMblfi 

To  me 

Craah  10X.  tuofi- 

I'O  3<l' 

fo  me 

033 

K3  IDA  IIOAUIIinitllK 

HRC  56  (33K33ha 

’ 

T  0.  W.),  OCT33b* 

iioe  h'B  269 — 502 

28 

29 

30 

31 

t  IpOf.iO-  ’ 

Craab  35X,  uiia- 

Cl  33b  40X, 

To  me 

JKJ'TO'l 

HtipooiJiiue  no  ray 

iiiiaiiiiponaiiiie 

II  Ul~l  033 

6miy  0,2— 0,1  mm. 

it »'  r3y6imy  lie 

(03ok  me- 

h.i  syObHX  HRC  56 

Meiiee  0„18  mm 

crepei;) 

ocraabiioe  HRC  48; 

HRC  48 — 53 

37 

38 

39 

40 

lllecTepmi 

UlecTcpiiH 

'iefiH‘pioii  ucpe 

To  me,  ocb  (Vno- 
Ka  mccTcpcii  — 

cta3b  40X,  HRC  58 

To  me 

To  me 

H3MII,  OCAyiUan— 
cm. ib  I2XII3A, 

ucMcmauiio 
iia  iviyGmiy 

1,0 — 1,1  mu; 

HRC  56  Oc- 

la/ibiiuo  me- 

CTCflllll  KOpo6- 
Kll  — *  CT33h  35X, 

miaiiHpouamie, 
iia  3y6i,ox  HRC 
56  (ocraauico 
HRC  48) 

j 
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5  IA3-53 


7  M A3-  200 


g  3MJI-  K-< 


<j  3IU1-I30 


15 

Craab  35X ,  una- 
niipooaiiiic  iia  ray- 
6imy  0,5— 0,8  mm, 
na  3y6bnx  H  RC  60, 

lie  MCIICC 


24 

Craab  35X,  una- 
mipoBaime  na  ray- 
Cimy  0,6— 1,0  mm, 
uieiixa  noa  oTopyu 
ncpcfla*iy  HRC  60— 

bt>  (ocTaabHoc 

48—55) 

32 

Craab  35X,  i:nn- 
mipouninic,  ua 
3y0bnx  HRC  58, 
lie  Mcnce  (ccpaue- 
omia  HRC  30—45) 


Craab  35X.  iu<a 
unpoaaiiue  na  ray 
6imy  0,6— 1,0  mm\ 
hii  3y0bnx  HRC  58, 
tie  Mcnce  (cepaue 
anna  HRC  30—45 
mamienbie  urnpu- 
CTiin  HRC  55) 


16 

Graab  15XrHTA, 
ueMenramin  Ha  ray- 
finny  0,9 — 1,2  mm, 
na  3yCi>nx  HRC 
58—61  (cep/oiemiHa 
HRC  30-45) 

25  ,  . 

Craab  15X1  HTA, 
ueMeiiTaiina  na  ray- 
6miy  1,0 — l,'l  mm, 
HRC  58— 6-1,  (cepn- 
tie  anna  HRC  25— 
35) 

33 

Craab  lf.XfHTA, 
ncMCi'TauHN  na  ray- 
fumy  0,9— 1,2  mm, 
na  .lyfibtix 
HRC  58—64  (cepa* 
uesinia  HRC  25- 
35) 

r  42 
To  >ko,  iiiocrcptm 

wacaanoro  iiacoea— 

CTaah  40X, 

HRC  28—32;  urya 

kii  meciepeii  ccao- 

Moro  oaaa  — craai- 

15X0,  neMciiTauiis 

ua  rayfinny  0,5 — 

1,0  mm,  HRC  56-62 


17 

Craab  20Xrr.  He- 
MeiiTaunn  na  ray- 
6nHy  0,7— 1,1  mm, 
HRC  58-64 


26 

Cranx  40X,  aa- 
Kaaxa  t.  b  "t.  na 
rayfinny  1,5 — 
2,0  mm,  HRC  56-62 
(ccpAueuima 
HRC  28—33) 

34 

Craab  30X1T,  ue- 
MCiiramm  na  ray- 
6miy  0.7— 1,1  mm, 
HRC  58-61 


A 


Ciaaw  30X17  nan 
18X11.  i.ct-iema 
nun  na  rayfuiiy 
1,0— l,  I  MAI  , 

HRC  57—62  (cepa- 
uemina  HRC  30— 
45) 


18 

Craab  25X174, 
mtTpoueweHiaimn 
na  ray6nny 
0,5— 0,7  mm, 

HRC  60-65  (cep 
uemina  HRC  35— 4 

27 

CTaab  25X17 
unTpoueMeiiTaunn 
ua  rayfinny 
0,8-1, 1  MM, 
HRC  60 — 65  (ct| 
uemina  HRC  35 

45)  35 

Ci.uib  25Xr 
iniTponeMeiiTauHf 
ua  rayOmiy 
0,8 — 1,1  MM, 
HRC  57-60  (ce| 
iieanua  HRC  31 

46)  44 

lIIccTcpu;:  l.\ 

Moro  naan  u  fiat 
i.iiiiicro  xoan 
<5X171;  mccicf 
npoMonyroiHorr 
oaaa  u  sajucro 
is- 25X17.  - 

iiurpouCMCiiTiiuu; 
ua  rayOimy  0,. 
0,7  w.u,  HRC  fx 
65  aan  25XI7M 
HRC  57—60  . 
25X17 
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Key  for  Table  47:  1.  Designation  of  component;  2.  ZAZ-965* 

(Zaporozhets);  3  "Moskvich-407" ,  "Moskvich-408" ;  4.  GA.Z-21 

"Volga";  5.  GAZ-51;  6.  GAZ-53;  7.  MAZ-200;  8.  ZIL-164; 

9.  ZIL-130;  10.  Drive  shaft*;  11.  Steel  33KH,  casehardened 

to  a  depth  of  0.2-0. 4  mm,  on  teeth,  HRC  56  (remainder  HRC  48); 

12.  Steel  35KH,  casehardened  to  a  depth  of  0.2-0. 4  mm,  on 
teeth,  HRC  56  (remainder  HRC  48);  13.  Steel  35KH,  casehardened 

to  a  depth  of  not  less  than  0.18  mm,  HRC  48-53;  14.  Steel  40KH 

casehardened  to  a  depth  of  0.15-0.18  mm,  HRC  48-53;  15.  Steel 

35KH,  casehardened  to  a  depth  of  3. 5-0. 8  mm,  teeth  HRC  60,  not 
less;  16.  Steel  15KHGNTA,  casehardened  to  a  depth  of  0.9-1. 2  ran, 
teeth  HRC  58-64  (core  HRC  30-45);  17.  Steel  30KHGT ,  case- 

hardened  to  a  depth  0.7-1. 1  ran,  HRC  58-64;  18.  Steel  25KHGM, 

nitrogen  casehardened  to  a  depth  of  0.5-0. 7  ram,  HRC  60-65 
(core  HRC  35-4  (illegible));  19.  Driven  shaft;  20.  Ditto; 

21.  Steel  40KH,  collar  under  bearing  HRC  56  (induction 
tempered),  remainder  HB  269-302;  22.  Ditto;  23.  Ditto; 

24.  Steel  35KH,  casehardened  to  a  depth  0.6-1.0  mm,  collar 
under  second  gear  HRC  60-65  (the  remainder  48-55);  25.  Steel 

15KHGNTA,  casehardened  to  a  depth  1.0-1. 3  mm,  HRC  58-64, 

(core,  HRC  25-35);  26.  Steel  40KH,  induction  tempered  to  a 

depth  of  1. 5-2.0  mm,  HRC  56-62  (core  HRC  28-33);  27.  Steel 

25KHG  (illegible)  nitrogen  casehardened  to  a  depth  of  0.8-1. 1  mm, 
HRC  60-65  (core  HRC  35-45);  28.  Transmission  shaft  (gear  block); 

29,  Steel  35KH,  casehardened  to  a  depth  0.2-0. 4  mm,  teeth  HRC 
56  (remainder  HRC  48);  30.  Steel  40KH:  casehardened  to  a  depth 

of  not  less  than  0.18  mm  HRC  48-53;  31.  Ditto;  32.  Steel 

35KH,  casehardened,  teeth  HRC  58,  not  less  than  (core  HRC  30-45); 
33,  Steel  15KHGNTA,  casehardened  to  a  depth  0.9-1. 2  mm, 
teeth  HRC  58-64  (core  HRC  25-35);  34.  Steel  30KHGT ,  case- 

hardened  to  a  depth  of  0.7-1. 1  mm,  HRC  58-64;  35.  Steel 

25KHG,  nitrogen  casehardened  to  a  depth  of  0. 8-1.1  mm,  HRC 
57-60  (core  HRC  35-45);  36.  Gears;  37.  Gears  of  the  fourth 

gear,  drive—  steel  12KHN3A,  casehardened  to  a  depth  1. 0-1.1  mm; 
HRC  56.  Remaining  reduction  gear  box---  steel  35KH,  case- 
hardened,  teeth  HRC  56  (remainder  HRC  48);  38.  Ditto,  axle 

of  the  gear  box-—  steel  40KH,  HRC  58;  39.  Ditto;  40.  Ditto; 

41.  Steel  35KH,  casehardened  to  a  depth  of  0. 6-1.0  mm;  teeth 
HRC  58,  not  less  (core  HRC  30-45,  slotted  holes  HRC  55); 

42.  Ditto,  oil  pump  gears---  steel  40KH,  HRC  28-32;  gear  forks 

of  the  driven  shaft —  steel  15KHF,  casehardened  to  a  depth  of 
0. 5-1.0  ran,  HRC  56-62;  43.  Steel  30KHGT  or  18KHGT ,  case- 

hardened  to  a  depth  of  1.0-1. 1  mm.  HRC  57-62  (core  HRC  30-45); 

44.  Gears  of  the  driven  shaft  and  reverse  block  (illegible) 
25KHGM;  gears  of  the  transmission  shaft  and  reverse  25KHGT; 
nitrogen  casehardened  to  a  depth  of  0.  ---  0.7  mm,  HRC  60-65 
for  25KHGM  HRC  57-60  25KHGT. 

1.  Hardness  of  casehardened  and  cyanided  surfaces  is  given 
after  hardening  and  low-temperature  tempering. 
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TABLE  48.  MATERIAL  OF  THE  BASIC  COMPONENTS  OF 
REAR  AXLES  OF  AUTOMOBILES 


lUnMCMOO.IHIlO 

3A3  005 

<MOC  KBII'I  10/ v. 

J 

1  A  J  2 1 

I  A3  el 

ncia-ncll 

9  iaisopomcu 

J  'MochUlri  -ma> 

^  iHoai  a> 

11 

12 

13 

14 

1 

Komi'icCKite 

Crana  12XH3A 

Ora-nb  20X1 1M, 

i  CTo/ib  20XHM,  ucMeiirnutn 

uiccTcpmi 

hah  I8XIT.  ueucn 

iicMOinaumi  na 

na  r.'iyCmiy 

1,2— 1,5  «.it, 

rjiaoiioft 

laumi  iid  rjiyOmiy 

rAyCmiy  0,8— 

!IRC  58-65  (f 

>e3b6a  ii  u'liiuu 

ncpcaami* 

0,7 — 1,0  MM, 

1 ,0  doi,  HRC  58- 

HRC  28—13).  B 

iCACMLie  ui  c  cp- 

HRC  58—63  (ccpa- 

65  (eepaucBinid 

1  nit  cra/ib  20XHM  hah  25XPA 

uoBiiiid  HRC  26) 

HRC  r -38) 

(uiiaiHipjBamie, 

HRC  48—!  -1 

20 

21 

22 

23  | 

24 

riojiyocn 

Crajib  40X11MA. 

CTOAb  40, 

CiaAb  35XTC,! 

OraAb  3-i>  TC, 

HB  302—341,  uicn 

Kit  I10A  Ca/lbllHK 

HRC  48-58  (3o 

KdAKd  T.  1).  1.) 

nRC  35—40  ! 

HR  388-44- 

HRC  48  (sax anna 
T.  B.  <!.).  IlaACIl 

12XH3A.  HRC  58 

30 

31 

32 

c.uib  isxr’-. 

33 

34 

UiccTcpmi 

CiaAb  12XH3A, 

("  T-l"! 

r. ...  io<rn 

uc.Mei.rru.  <  na 

noAyoceil 

.UeMeinaumi  na  ray- 

miami|.ooamie 

20XHM.  uomc.i 

6imy  0,7— 1,0 

HRC  58-63 

na  rjiySiiiiy  lie 

ramm  na  rAyOii 

rjivOmiy 

MfllCv  0,2  MM, 

ny  0,9— 1,2  .M.ii 

0,9- 1,2  MM. 
HRC  i  8  -62 

i  uepAOCTb  na- 

HRC  58  (iBAMUbi 

nHJibmiKa 

HRC  30-45) 

(HIAIIUbl 

39 

40 

41 

42 

HRC  30— 1£  i 

To 

CaTCAAHTbl 

CTdJib  12X113A, 

To  we 

1  o  «(e 

iiitaiiupouamtc  na 
rjivOmiy  no  Meiieo 
0,2  mm,  HRC  50 
(ccpflueomia///\’C26) 

48 

49 

50 

51 

Baakii  3;iA- 

Ba-ina  —  CTaAb 

Kowyxn  no- 

Ko>k\xh  -  oAy 

ncro  moctu, 

10  hah  08 

J1V«,CH —  CTa/1b 

Kapicp  siAicro 

Kowyxa** 

15  Kpumaa 

na  Ka; *  ’pa 

iioJiyccis 

KapTepa  aaAiicro 
MOCTa— -CTaAb 

30.  KapTcp  98A- 
uero  MocTa 

HB  121-  4 ) 

! 

( 

!,’l|  ar>..m 

56 

57 

58 

59 

60 

kpecroBima 

OraAb  40X, 

CiaAb  40X, 

CraAb20XHM. 

OraAb  20 \  4M, 

H/W  OCb 

HRC  28 — 35,  Koiuibi 

HRC  56-62  (a.v 

ucMeiiTamis, 

HCMCbfam  n  na 

caie/i/mrob 

HRC  66-65  Oa- 

Ka/.xa  t.  u.  h.) 

HRC  58,  ue  mc- 

ivivOimy  .2— 

1,6  mm,  HIX  58, 

aii<|>4iL'pen 

KaflKa  t.  b.  s.) 

Hee 

uiisuia 

m  Metiee 
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fAiJ-ftl 

7  fAi-b3 

g  MA3-700 

9  81141-1(1, 

10  aomjo 

T5 

HMM8S 

17 

18 

T9 

Cra.ib  20XH.M 

Cthai.  20X1 IM, 

CraAb  30X1  1 

Cra;ib 

CniAb  30X| 

hah  15  1IM  uc 

ucMeiiramiP  list 

hah  12XH3A, 

12X1 13A  HAH 

iicMCHraunn 

MCiirniiiin  it;. 

r.'iyOnny  1,5— 

ucMeiiraimn  »a 

30Xn,  ueMeiira 

1,0- 1,5 

rAyGmiy  1,5— 

1,8  MM, 

rAyCimy 

min  iia  rAyOiniy 

HRC  £8- 

1 ,8  mm,  HRC  58- 

HRC  68—66 

1,0 — 1,5  MM, 

1,1— 1,5  MX  1, 

(cepAHenima 

63  (|)03l6;i  h 

i|K  3b0a  it  HiAimi.! 

HRC  :8— 64 

HRC  58-64 

HRC  26—  40) 

luamibi  HRC  28 

HRC  28-40) 

(cepAueuima 

* 

•13)  25 

26 

HRC  21^=40) 

28 

29 

CTaAh  3oxrc 

CraAb  40,  3.1- 

ClilAh 

CTaAb  40X, 

CraAb  451 

hah  coxrcA, 

Ka/lKa  T.  D.  M. , 

-.sxrcA  (38xrc, 

HB  370-425 

HRC  50-62  ( 

HRC  46-52 

HRC  .42,  lie  Me- 

IOXIiMA), 

Ka^Ka  t.  o. 

nee  (rjiyOniiii 

HB  388-444. 

IMM  CT 

CAOfl  4  mm) 

CbCMiibifi  4>jia- 

40XTTP, 

Ill'll  CT  dAb  40. 

HRC  50-55 

HB  241-285 

nnVUM 

,  ,  ... 

ixxn 

f'lani,  l/xn' 

r38  ,,Y 

Cia.ih  18X 

r;iy6miy  0,9 — 1,2.**,  HRC  58, 

hah  I2XH3A, 

haii  3PXrT.  ue- 

hcmcii  rauiin, 

lie  Mcnee 

ucMCtiramiR  «a 

MeiiTamm  hs 

HRC  £6- 

fAyOiiny 

lAyCimy  1,2— 

(OCPAUODHIia 

1,0— 1,5  MM, 

1  ,5  MM 

HRC  '0-45) 

HRC  58—62 

HRC  56-62 

44 

.  45 

46 

47 

To  we 

lo  Hie 

CraAi.  mxrr, 

Crum  Joj 

HCMlIITilllHn  IIS 

HAH  25X1 

rAyOimy  1,0— 

ueMeinaiiHii, 

1,5  MM, 

HRC  58- 

HRC  56.-6.’ 

(a-paiiriMiii.-i 

52 

53 

54 

/HR.  3,— 45 

och — craAb  15 

Kapicp,  naii- 

f>3AKa  — 

15..AK3  K.lpK- 

DaSifis  na 

MOCTa  II  Kpbllll- 

|i|4  II  tliAailCll  — 

CI3Ab  40  31  Ko 

pa  —  Kll  35  10 

pa— cra/ih 

KM  35-10 

eT3Ab40.  Kpuiu 

wyxtt  noAyocn— 

1 !'  >  Ou  —  era  ah 

1  py6u  in 

Ka  CaAKit  aafliic- 

craAb  45, 

45.  HRC  48—58 

och— craAb  4 

ro  Mocia  — 

HRC  52  oiaKHA- 

(j.lKAAKH  1  0 

Uani|hi  Ghak 

CIHAb  08  Kll, 

H»  T.  D  H.) 

•i.).  Kaprep 

ci aAb  ‘ 

/wCTOBafl 

rjiauHon  neppAa* 

HB  270-321 

>n  KM  <5.  h) 

61 

62 

H B  i^-l  i<) 

64 

CtoAb  20X, 

ueMeiirauim  ms 

CraAh  I8.\n 

CldAh  13X11, 

Cthai  I8> 

TAyCiiHy  0,9— 1,5  mm,  HRC  58, 

HAII  12X113  A. 

MCMonraunn  ms 

UCMOIIiaUHR 

He  Me nee 

luMVNTaUHH  ll. 

iAy6Hiiy  1,0— 

i  Ayrtimy 

iav6hiiv  1,0— 

1,5  MM 

0, 8-1,2 

1,5  MM, 

HRC  56—62 

HRC  56-62 

HRC  58—64  hah 

CI3Ab  HMT1PA. 

HRC  58-63 
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Key  for  T.:'Me  48:  1.  Designation  of  components;  2.  ZA2-965 

"Zaporozhets" ;  3.  "Moscovich-407" ,  "Moskvich-408" ;  4.  GAZ-21 

"Volga";  5.  GAZ-69;  6.  GAZ-51;  7.  GAZ-53;  8.  MAZ-200; 

9.  ZIL-164;  10.  Z1L-130;  11.  Bevel  gears  of  the  main 
transmission*;  12.  Steel  12KHN3A  or  18KHGT,  casehardened  to  a 
depth  of  0. 7-1.0  mm,  HRC  58-63  (core  HRC  26);  13.  Steel  20KHNM, 

casehardened  to  a  depth  of  0.8 -1.0  mm,  HRC  58-65  (core  HRC 
2o-38) ;  14.  Steel  20KHNM,  casehardened  to  a  depth  1.2-1. 5  mm, 

HRC  58-65  (thread  and  groove  HRC  28-43);  15.  Steel  20KHNM  or 

15NM,  casehardened  to  a  depth  of  1.5-1. 8  mm,  HRC  58-63  (thread 
and  groove  HRC  28-43);  16.  Steel  20KHNM,  casehardened  to  a 

depth  of  1.5-1. 8  mm,’ HRC  58-66  (thread  and  grooves  HRC  28-40); 

17.  Steel  30KHGT  or  12KHN3A,  :asehardened  to  a  depth  of  1.0-1. 5 
ran,  HRC  58-64  (core  HRC  26-40);  18.  Steel  12KHN3A  or  30KHGT , 

casehardened  to  a  depth  or  1.1-1. 5  mm,  HRC  58-64;  19.  Steel 

30KH--  ,  casehardened  to  a  depth  of  1.0-1. 5,  HRC  38-  (core 
HRC  26-40);  20.  Differential  axles;  21.  Steel  40KHNMA, 

HB  302-341,  neck  under  collar  HRC  48  (induction  tempering) 
pins  12KHN3A,  HRC  58;  22.  Steel  40,  HRC  48-58  (induction 

tempering);  23.  Steel  35KHGS ,  HRC  35-40;  24.  Steel  35KHGS , 

HB  388-444;  25.  Steel  30KHGS  or  30KHGSA ,  HRC  46-52; 

26.  Steel  40,  induction  tempering,  HRC  42,  not  less  than 
(depth  of  layer  4mm);  27.  Steel  38KHGSA  (38KHGS ,  40KHNMA) , 

HB  388-444.  Removable  flange  steel  40  HB  241-285;  28.  Steel 

40KH,  HB  370-425;  29.  Steel  45—  HRC  56-62  (induction  tempering) 

or  steel  40KHGTR ,  HRC  50-55;  30.  Gears  of  the  differential 

axle;  31.  Steel  12KHN3A,  casehardened  to  a  depth  of  0. 7-1.0 
mm,  HRC  58-63;  3.2.  Steel  18KHGT,  cyanidcd  to  a  depth  of  not 

less  than  0.2  mm,  hardness  of  the  file;  33.  Steel  20KHNM, 
casehardened  to  a  depth  of  0.9-1. 2  mm,  HRC  58  (threads  HRC 
30-45);  34.  Steel  20KHGR  casehardened  to  a  depth  of  0.9-1. 2  mm, 

HRC  58-62  (threads  v^HRC  30-45);  35.  Steel  20KHNM,  case- 

hardened  to  a  depth  of  0.9-1. 2  mm,  HRC  58,  not  less  than; 

36.  Steel  18KHGT  or  12KHN3A,  casehardened  to  a  depth  of  1.0-1. 5 
mm,  HRC  58-62;  37.  Steel  18KHGT  or  30KHGT,  casehardened  to 

a  depth  of  1.2-1. 5  mm,  HRC  56-62;  38.  Steel  18KR —  ,  case- 

hardened,  HRC  56--  (core  HRC  30-45);  39.  Planet  pinion; 

40.  Steel  12KHN3,  cyanided  to  a  depth  of  not  less  than  0.2  mm, 

HRC  56  (core  HRC  26);  41.  Ditto;  42.  Ditto;  43.  Ditto; 

44.  Ditto;  45.  Ditto;  46.  Steel  18  KHGT,  casehardened 
to  a  depth  1.0-1. 5  mm,  HRC  56-62;  47.  Steel  25\H  or  25KH 

casehardened,  HRC  58--  (core  KRC  35-45);  48.  Bar  of  the  rear 

axle,  housing**  of  the  differential  axles;  49.  Bar —  steel  10 
or  08;  50.  Housing  of  differential  axles —  steel  45.  Cover 

the  crankcase  of  the  rear  axle---  steel  30.  Crankcase  of  the 
rear  axle  KCH  310-10;  51.  Housing  of  differential  axles — 

steel  45  Crankcase  of  rear  axie  and  cover  of  the  crankcase 
KCH  35-10  HB  121-149;  52.  Crenxcase,  pins  and  flanges  — 

steel  40,  Cover  of  bar  of  re-t,i  axle---  steel  Q8kp,  sheet; 

53.  Bar -  steel  40L;  horsings  of  differential  axles —  steel  45, 

KRC  52  (induction  tempering);  54.  ”ar  oc  tb*  crar.Utase-— 

XCli  35-10.  Pipes —  steel  45,  HRC  48-55  .'  nduction  te'.->-  *r ing) . 
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Key  for  Table  48,  con't. 

Crankcase  of  the  malu  transmission  KCH  35-10,  KB  121-149; 

55.  — - — .  Pipes  of  the  differential  axles — -  steel 

pins  of  the  bar---  steel  HB  270-320;  56.  Cross  piece  or 

axle  of  the  planetary  differential;  57.  Steel  40KH,  HRC  28-35, 
ends  HRC  56-65  (induction  tempering);  58.  Steel  40KH,  HRC 
56-62  (induction  tempering);  59.  Steel  20KHNM,  casehardened , 

HRC  58,  not  less  than;  60.  Steel  20KHNM,  casehardened  to  a  depth 
of  1.2  1.5  mm,  HRC  58,  not  less  than;  61.  Steel  20KH,  case- 
hardened  to  a  depth  of  0.9-1. 5  mm,  HRC  co,  not  less  than; 

62.  Steel  18KHGT  or  12KHN3A,  casehardeneu  to  a  depth  of  1.0- 
1.5  mm,  HRC  58-64  or  steel  HIPRA,  HRC  58-63;  63.  Steel 

18KHGT,  casehardened  to  a  depth  of  1,0-1. 5  mm,  HRC  56-62; 

64.  Steel  18KR —  casehardened  to  a  depth  of  0.8-1. 2,  HRC 
56-62. 


*  Hardness  of  casehardened  and  cyanided  components  is  given 
after  hardening  and  low-temperature  tempering. 

**  Crankcase  of  the  main  transmission  of  all  brands  of 
automobiles  is  cast  from  forged  cast  iron. 

***  Cylinder  drive  gear  from  the  same  steel,  driven---  from 
steel  55  PP,  HRC  58-63  (induction  tempering),  core  HRC  30-45. 

[Part  of  this  table  is  illegible.) 
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TABLE  49. .  MATERIALS  OF  BASIC  COMPONENTS  OF 
C'  V«OAN  TRANSMISSIONS 


UftliMCHOPAIIMC 

,  ccra/ieA 


3A3-965 

«3onopos:cu* 


iMocKi’ii'i- 107*, 
,*MocKnHM*40a» 


12 

KapAai'.iibic 

oaaw 

23 

KpCCTOOMIbl 

Kapaana 


34 

IIcnoAmiiKUbic 
oii/ikii  (npuc.ipii- 
oacMue  it  TpyOcI 
IIAII  CTonop* 
auiccH) 

45 

CKOAbaniUHC 

OIIAKH 


55 

lllaimcni.it.'  na- 

KOII‘.,,IIIIIK!' 

(DTyAKIl) 

64 

Rii;iKn-i|'Ami 

UU 

73l\poHinrcriiiw- 
onopu  npoMC- 
JKVTO'IIIOro  D8Aa| 

80 

CneitHi|>imcc- 

Kue 


13 

Cm.  Ta6a.  *3, 
noayocH 

24 

Cra.ib  20X, 
nfMciiramm, 
IIRC  57-65 


14 

r- rn.ro  20, 

HB  80-90 

25 

Crnai,  20X , 

UCMCIITaUHfl, 

HRC  57-65 


35  j  36 

Cra.ib  35,  Craab  40, 
HB  255-302  HB  207-255 


46 

Cra.ib  35X, 
uiei'iKa  HRC  45| 
(aanaaKaT.  b.  q.) 


65 

Grnab  35 
HB  255—302 


81 

llan  noay- 

OCH — ClflAh 

I2Xi13A,  ucMcr- 
Taumi  IIRC  58; 
cyxapb  iia.ii.' 
ua — ciaab  20X11, 
miawiptniaimc, 
HRC  56-60 


15 

Craab  15 

26 

CTaab  20X 
ucMCHTamm, 
HRC  57-65 


37 

CTaab  40, 
IIB  207—255 


47 

CTaas  30X, 
iiicfix.i  IIRC  48, 
ocraabiioc 
HB  277-321 


Craab  15 


27 

CTaab  2).., 
HeMCHTauim, 
HRC  57 — 61 


38| 

CTaab  4i 
HB  207—255 


48 

CTaab  31 X, 
uicftKa  IIRC  8, | 
ociaabiioc 
HB  277—321 


66 

Ciaab  35, 
HB  207-255 


56 

CTaab  40X,j 
HB  269-302 


74 

A/14  HB  70 


CoCAHHHTCab 
ii. iii  M)i|>ra  — 

[CTaab  ’  40, 

HB  207—255, 

MIOCTOUHK  11? ' 
MOKyToqiioro 

naaa  — 

|c  raai,  i0X , 

HB  207-258 


Ciaab 
HB  269- 


57 

4G\ 

-302 


r  67  - 

Ora/ih  * 

UB  207-235 


.  83 

v^Ko/ibimuafl 
nii/iK.i  npoMCW  - 

lO'juoro  xapAai  •! 
loro  ra/ia-- 
CTa/ih  30)  t 
HB  255—302 
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t. 


! 

,  TA3-5I 

6 

|  TA3-63A 

I  7 

3M21161A 

8 

!  3IUII30 

1  9 

MA3-200 

10  1 

yA3-45l 

i 

17 

18 

19 

20 

21 

22 

CraAb  15 

CraAb  15 

CiaJib  £0 

CraAb  £0 

CraAb  £0 

CTaAb  15 

28 

29 

30 

31 

32 

33 

CraAb  20X, 

CraAb  20X, 

Cr.i.ib 

CraAh 

Cl  ,tAb 

Ct<iai,  20X, 

ucMeiiTamifl, 

uoMCjirau».'i, 

18XTP,  ue- 

18X1T,  no 

isxrr  ham 

HCMCMTamin, 

HRC  57-65 

HRC  57-65 

Mcmaium, 

Mcirraiuin, 

12XH3A,  uc- 

HRC  57-65 

HRC  60-65 

HRC  60-65 

MOUTauun, 

HRC  58-61 

39 

40 

41 

42 

4  3 

44 

CraAb  4f 

CraAb  40, 

CraAb  35, 

CraAb  35, 

CT.lAb  40, 

i  CraAi,  40, 

HD  207—255 

HD  207-255 

HB  207—241 

IID  207-  241 

HD  217-255 

HD  217-255 

49 

50 

51 

52 

53 

54 

Cra/ib  40, 

CraAb  40, 

Cr.lAb  45, 

CraAb  45, 

To  we 

CT.i.ib  30X, 

OTbCpCTHIl  110,1 

IID  255—285, 

IIRC  12-56 

IID  207 -24 1, 

III  C<*  K II 

CTaK.ni  (3aK8."K;' 

IIUIIIIIIJ  U 

mKaAKn 

main  a 

HRC  48.  ue 

T.  n.  q.),  HRC  45, 

IIIcflKO 

r.  b  q  ), 

HRC  42-56 

MCHCC, 

HO  MCHCC, 

HRC  42-50 

ccpAUcnuna 

(lanaAKa 

(KTa/ILHOC 

ociaAbiioe 

HU  207—241 

r  b.  q.) 

HD  277-321 

HD  220—268 

' 

58 

59 

60 

61 

62 

63 

CraAb  40,  3,i 

CiaAb  40X, 

CraAb  40X , 

CTaAb 40X , 

CT.lAb  I0X 

CT.lAb  10X 

Ka/wa  t.  b.  «i.. 

HD  255-285 

HD  255—286 

IID  255-265 

MAH  1512. 

IID  209-302 

t 

IIRC  40-45 

IIRC  43-55 

„  68 

„  69  , 

,-70 

.  71 

-  72  „ 

Cia.ih  45. 

Cr.i.ii.  45, 

— 

C.t.iai,  35, 

6-Ta.lb  40. 

Cia/iu  35, 

HD  170-229 

HU  255—28.*. 

IID  207—241 

till  217—255 

IID  207—255 

75 

76 

77 

78 

79  i 

K'-J  35-10 

CT,1Ab  (>8h  11 

CraAb  % 

CidAh  £C 

Kll  3  i-IO.I 

— 

HD  121-149  ' 

jmcTonan 

AiicTODan 

/IHCTOUaH 

HD  121-149 

84 

85 

i 

86 

Xboctobiik 

Pacnopnaii 

— 

- 

Ci.lW'MIl 

— 

npOMOiKyTOMHO 

i)Ty-iK<i  noA- 

rc.ib.M  > 

ro  uo/JE  h  cocam* 

imillHHKOD 

M>.r.r.i  — 

miKMi.iian  M\<|; 

lipOMC/H  y TOM- 

r.i  M,  -I  •, 

TA  —  CTAAb  40, 

iioro  i-;iaa — 

Hi!  221-269. 

HRC  45-55 

CTaAi,  45, 

XbO*  lOHIth 

mcfiKa 

npoMOKy- 

HRC  45—56 

i  Comoro  no 

(3«iKa/iKa 

Afl  —  CTa/Ib 

t.  o.  q.) 

40X,  . 

IID  229-:  69 
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Key  for  Table  49:  1.  Designation  of  components;  2.  ZAZ-965; 

"Zaporozhets";  3.  "Moskvich-407" ,  "Moskvich-408" ;  4.  GAZ-21 

"Volga";  5.  GAZ-69;  6.  GAZ-51;  7;  GAZ-53A;  8.  ZIL~164A; 

9.  ZIL-130;  10.  MAZ-200;  11.  UAZ-451;  12.  Cardan  shafts; 

13.  See  Table  48,  differential  axles;  14.  Steel  20,  HB  80-90; 

15.  Steel  15;  16.  Steel  15;  17.  Steel  15;  18.  Steel  15; 

19.  Steel  20;  20.  Steel  20;  21.  Steel  20;  22.  Steel  15; 

23.  Cardan  cross  head;  24.  Steel  20KH,  casehardened,  HRC  57-65; 

25.  Steel  20KH,  casehardened,  HRC  57-65;  26.  Steel  20KH,  case- 

hardened,  HRC  57-65;  27.  Steel  20KH,  casehardened,  HRC  57-65; 

28.  Steel  20KH,  casehardened,  HRC  57-65;  29.  Steel  20KH,  case- 

hardened,  HRC  57-65;  30.  Steel  18KHTG,  casehardened,  HRC 

60-65;  31.  Steel  18KHTG,  casehardened,  HRC  60-65;  32.  Steel 

18KHGT  or  12KHN3A,  casehardened,  HRC  58-64;  33.  Steel  20KH, 

casehardened,  HRC  57-65;  34.  Fixed  forks  (welded  to  pipe  or 

locked);  35;  Steel  35,  HB  255-302;  36.  Steel  40,  HB  207-255; 

37.  Steel  40,  HB  207-255;  38.  Steel  40,  HB  207-255;  39.  Steel 

40,  HB,  207-255;  40.  Steel  40,  HB  207-255;  41.  Steel  35, 

HB,  207-241;  42.  Steel  35,  HB  207-241;  43.  Steel  40,  HB 

217-255;  44.  Steel  40,  HB  217-255;  45.  Sliding  forks; 

46,  Steel  35KH,  collars  HRC  45  (induction  tempering); 

47.  Steel  30KH,  collar  HRC  48,  remainder  HB  277-321;  48.  Steel 

30KH,  collar  RHC  48,  the  remainder  HB  277-321:  49.  Steel  40, 

sockets  under  linings  (induction  tempering)  HRC  45,  not  less 
than,  the  remainder  HB  229-Zb8;  50.  Steel  40,  HB  255-285, 

threads  and  collar  HRC  42-56;  51.  Steel  45,  HRC  42-56  (induction 

tempering),  core  HB  207-241;  52.  Steel  45,  HB  207-241,  collar 

HRC  42-56  (induction  tempering);  53.  Ditto;  54.  Steel  30KH, 
collars  HRC  48-,  not  less  than,  remainder  HB  277-321;  55.  Slotted 

tips  (hubs);  56.  Steel  40KH,  HB  269-302;  57.  Steel  40KH, 

HB  269-302;  58.  Steel  40,  induction  tempering,  HRC  40-45; 

59.  Steel  40KH,  HB  255-285;  60.  Steel  40KH,  HB  255-285; 

61.  Steel  40KH,  HB  255-285;  62.  Steel  40KH  or  45G2,  HRC 

43-55;  63.  Steel  •  .,  HB  269-302;  64.  Forks-f langes ; 

65.  Steel  35,  HB  255-302;  66.  Steel  35,  HB  207-255;  67. 

Steel  35,  HB  207-255;  68.  Steel  45,  HB  170-229;  69.  Steel  45, 

HB  255-285;  70.  Steel  35,  HB  207-241;  71.  Steel  40,  HB  217-255; 

72.  Steel  35,  HB  207-255;  73.  Knuckle  bearings  of  connecting 

shaft;  74.  AL4  HB  70;  75.  KZB  3J-10.HB  121-149;  76.  Steel  08kp, 

sheet;  77.  Steel  20,  sheet;  78.  Steel  20,  sheet;  79.  KCH 
35-10  HB  121-149;  80.  Specifics;  81.  Differential  axle  pins — 
steel  12KHN3A  casehardened  HRC  58;  Block  pins; 

steel  20KHN,  cyanidation  HRC  56-60;  82.  Coupling  box — -  steel  40 

HB  207-255;  rear  end  nt  rhe  connecting  shaft —  steel  40KH, 

HB  207-258;  83.  Sliding  tork  of  the  connecting  Cardan  shaft — 
steel  30KH,  HB  255-302;  •!-*«,  Rear  end  of  the  connecting  shaft  and 

coupling  box---  steel  40,  viU'  45-55  ;  35.  Thrust  bearings  of 

connecting  shaft---  steel  -iO,  collar  HRC  45-56  (induction 
tempering);  86.  Coupling  box —  s^eel  40,  HB  221-269;  rear  end 
of  connecting  shaft —  steel  40KK,  Hi:  229-269. 
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TABLE  50.  MATERIAL  OF  BASIC  COMPONENTS  OF  THE 
STEERING  GEARS 1 


H&tiMeuonniiHC 

Aerajiefl 

i 

3A3-9<>5 

iJOHOpOXlQIl* 

2  . 

iMockuiii  407* 
iMockuhi-408i 

3 

IAJ-21 

<llo/ira> 

4 

10 

11 

12 

13 

HepoflK 

Orajib  20XHM, 

Gra/ib  20XHM, 

CraTib  35X.  u>* 

ueMemamm, 

ucMeurauHn, 

MeHiamm  //7C 

HRC  56 

HRC  58  («Mock- 
mtq*407»  — 40X, 

HB  217-255) 

45-52 

19 

BaJi  pyacnoro 

„  20 

CTaab  20 

21 

Cra;ib  20 

22 

Graab  35 

yupaoiiemw 

28 

Ea.'i  py/.cjoii 

29 

C*aab  COX,  uieii- 

30 

C.-Jib  COM,  —fi 

31 

C.  -  COM,  -oil- 

C0U1KH 

kii  HRC  45,  (aaKafl- 

kii  HRC  45,  ocTaflb- 

KII  HRC  45,  OCT A-H  - 

Ka  t.  o.  q.),  ociaab- 
hoc  HB  269—321 

hoc  HB  269—321 

Hoe  HB  269—321 

l 

37 

38 

39 

40 

Pyjicoaa  couiKa 

Cra/ib  40X, 

Cra/ib  35X, 

Cia.ni>  4'i, 

IIB  217—229 

HB  217—255 

HB  217—255 

o  46 

Ocb  poaiiKa  oaaa 

Crajib  ^  41', 

couxit 

HRC  32—38 

51 

52 

53 

1 

54 

Pothik  o«aa  py- 

floAiutinimH 

IIojuuiuiimk 

(loAiuiiniiiiK 

acuoii  coiukii 

770800K 

1796  UKi> 

676701 

1 
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rA3-« 

5 

(A3- 61 

6 

(  A3  ba 

7 

•HIJI-ltH 

o 

O 

MA3-200 

O 

14 

CTa/ib  35X, 
ucMCHTamm, 

HRC  45-52 

15 

Craab  35X , 
imannponamie, 
HRC  45—52. 

Craab  38X, 
unaiiHpooamie, 
HRC  45-52 

16 

Craab  35X , 
ucMenTamifl, 

HRC  45-52 

17 

Ciaab 

12XH3A,  una* 
iinpODanne, 

HRC  45—52 

10 

Craab 

I2X1I3A,  ue- 
Mcnraunn, 

HRC  58-64 

23 

CTAAb  35 

24 

Craab  30  nan 
35 

25 

Craab  35 

26 

Craab  30 

27 

Granb  45, 

HD  241—269 

32 

CtmAu  SOX. 
uicfiKM  HRC  45. 
octaaunoc 

HO  269-321 

33 

Craab  40X. 
HRC  45—58  (aa 
Kaana  t.  u.  h  ) 
nan  30X, 

HRC  45-50 

34 

Cr.iai.  30X, 
niaimu  HRC  45, 
Hiiamiapn'iccKafl 
>iai'Th  HRC  40, 
ocTaabitoc 

HB  269-321 

35 

Craab  40X . 
yaymneimc, 

HB  270-200 

36 

Craab 

12X1 13  A.  ue- 

MClltaUIIH, 

HRC  68-64 

41 

Craab  40X , 
HO  117-255 

42 

CTaai-  40  nan 
30X  HO  217 — 
255 

43 

Ciaah  30X, 
HO  217-255 

44 

Ciaab  40X, 
>ay*i  incline. 

HO  255—28;. 

65 

Ciaab  40X, 
\  aymac.u.c, 

HO  241-2*9 

48 

Craab  40. 

HRC  32—  28 

— 

49 

Cia.ib  20X 
ucMciuauitfl, 

Tl^paOC.b  Hrf 

50 

Craab  15X. 
uc.MCHiamiH, 
IIRC  56—6/ 

— 

55 

liOAU.Hllllim 

676701 

50 

‘.'T.'lAb  151 1.M, 

IKMCIIlOUIIII, 

HRC  45 — 52  nan 
20X21 14  A, 

HRC  66-60 

3 , 

C>  a  u> 

12X1 13A,  uc- 

MCHTaunn, 

HRC  66 — 62 

y 

Craab 

12X1 1.1A,  in- 

Mciiiauiia, 

HRC  f  6—62 

5<> 

Ciaab 

l/'XilJA  ue 

\u-iiia, mi., 

HRC  58—1.4 
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Key  for  Table  50:  1.  Designation  of  components;  2.  ZAZ-965 

"Zaporozhets";  3.  "Moskvich-407" ,  "Moskvich-408" ;  4.  GAZ-21 
"Volga";  5.  GAZ-69;  6.  GAZ-51;  7.  GAZ-53;  8.  ZIL-164; 

9.  MAZ-200;  10.  Wocm;  11.  Steel  20KHNM,  casehardened ,  HRC  56; 

12.  Steel  20KHNM,  casehardened,  HRC  58  ("Moskvich-407"—  40KH, 

HB  217-255);  13.  Steel  35KH,  casehardened,  HRC  45-52;  14.  Steel 

35 KH,  casehardened,  HRC  45-52;  15.  Steel  35KH,  cyanidation, 

HRC  45-52.  Steel  38KH,  cyanidation,  HRC  45-52;  16.  Steel  35KH, 

casehardened,  HRC  45-52;  17.  Steel  12KHN3A ,  cyanidation,  HRC 

45-52;  18.  Steel  12KHN3A,  casehardened,  HRC  58-64;  19.  Steering 
shaft;  20.  Steel  20;  21.  Steel  20;  22.  Steel  35;  23.  Steel 
35;  24.  Steel  30  br  35.  25.  Steal  35.  26.  Steel  30. 

27.  Steel  45,  HB  241-269.  28.:  Pitman  arm  shaft;  29.  Steel  30KH, 

collars,  HRC  45?  (induction  tempering),  the  remainder  HB  269-321; 

30.  Steel  30KH,  collars  HRC  45,  the  remainder  HB  269-321; 

31.  Steel  30KH,  collars  HRC  45,  the  remainder  HB  269-321; 

32.  Steel  30KH,  collars  HRC  45,  the  remainder  HB  269-321; 

33.  Steel  40KH,  HRC  45-58  (induction  tempering)  or  30KH,  HRC 

45-50;  34.  Steel  30KH,  slots  HRC  45,  cylindrical  part  HRC 

40,  remainder,  HB  269-321;  35.  Steel  40KH,  temper  hardening, 

HB  270-300;  36.  Steel  12KHN3A ,  casehardened,  HRC  58-64; 

37.  Pitman  arm;  38.  Steel  40KH,  HB  217-229;  39.  Steel  35KH, 

HB  217-255;  40.  Steel  40,  HB  217-255;  41.  Steel  40£H,  HB 

217-255;  42.  Steel  40  or  30KH,  HB  217-255;  43.  Steel  30KH, 

HB  217-255;  44.  Steel  40KH,  temper  hardening,  HB  255-285; 

45.  Steel  40KH,  temper  hardening,  HB  241-269;  46.  Pitman 

arm  axle;  47.  Steel  40,  HRC  32-38;  48.  Steel  40,  HRC  32-38; 

49.  Steel  20KH,  casehardness ,  hardness  of  the  file;  50.  Steel 
15KH,  casehardened,  HRC  56-62;  51.  Roller  shaft  of  pitman  arm; 

52.  Bearing  77o  800i';  53.  Bearing  1796  TSKB;  54.  Bearing 

676701;  55.  Bearing  676701;  5B.  Steel  15NM,  casehardened, 

HRC  45-52  or  20KH2N4A,  HRC  56-60;  57.  Steel  12KHN3A ,  case- 

hardened,  HRC  56-62;  58.  Steel  12KHN3A,  casehardened,  HRC 

56-62;  59.  Steel  12KHN3A,  casehardened,  HRC  58-64. 

1.  Crankcases  of  steering  mechanisms  of  all  brands  of 
automobiles  are  made  from  forged  cast  iron  KCH  35-10.  The 
material  of  the  parts  of  the  steering  gear  of  automobiles 
ZIL-130  and  Ural-375  are  shown  in  Table  55.  Hardness  of 
casehardened  and  cyanided  components  is  shown  after  hardening 
and  low-temperature  tempering. 
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TABLE  51.  MATERIAL  OF  BASIC  COMPONENTS  OF  FRAMES 
OF  SOVIET  TRUCKS 


HftiiMCiioiiaiiiio 
.icra/ieil  ] 

iiui-iai) 

J'P/WI-37^ 

1 

M  A3- 200  ^ 

LO 

Hpoflo;ibiiuc  6an- 

Craflb  30T, 

12 

CTaJii,  25,  craflb 

Craflb  2?>  k;  , 

i 

Kll 

15nOT  !2f2A<J> 

25  kii 

daAb  25,  19XrC 

„  V 
rioncpcunnid 

20 

Ct aab  20, 

CTtUlb 

21 

CTa;ib  25 

Craflb  2^”kh 

on  (Ki  2). 
ur2 

CTa.ib 

28 

22 

30 

Cni.’ib  20  itjvit  cTnah 

31 

liy|cp 

Ct.ia[.  20 

Ct.  3 

10.  cra;n>  650  (saAiiiif:) 

27 

3o 

39 

40 

DyKcupiihifi  Kpwu 

CiaAb  35, 

Ci  am,  40,  HB  241- 

Craflb  40, 

1 

i 

HB  211-235 

2b5 

HB  286-340 

43 

A  6 

) 

47 

4:: 

Ocb  samwiiiii 

Cra;ib  45 

JamcAKa— CTaab  45 

k;)K>k.i  6yKCHpiioro 
npnoopa 

CTaab  A 12 

5? 

53 

r/> 

t 

55 

Kpio;<  Oy KCiipjio- 

Craab  50, 

Craflb  40X,  paGouaii 

Cra/ib  45  j 

ro  np»6opa 

IIRC  10—50 

(33- 

30113  —  3;iK«t/IKa  T.  B  4. 

KHtflKO  T.  B. 

4.), 

na  r,iy6imy  8—14  mm, 

ac(uucbhh2 

HB 

ccpaucDiiiia  HB  262— 

207-241 

293 

59 

50 

61 

i 

npyiKiiiia  Oys 

CTwib  55cr, 

Gra;:b  55Cr 

Clipxoi  0  rip  1160  pa  l 

IIRC  38-45 

IIRC  38-45 
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MA3-206 

5 

VA3  -.51 

6 

(A3-6I 

7 

TA3-53 

c 

--Jrl/I  - 1 64  A 

o 

14 

15 

16 

17 

18 

Cra/n*  MXrC, 

Cia/ib  25 

CTa/ib  25 

Cra/ib  25nn 

Ora/n,  30 

loxrc 

23 

24 

25 

26 

27 

Cra/ib  20nn 

Or  a /ib  20, 

Gra/ib  08, 

Cra/ii.  08kii, 

Cra.ib  08, 

cra/ib  08«n 

CTa/ib  2> 

CTaai.  25,  CTa;n> 

na/ib  20,  cra/ib 

i2rc 

ur2 

32 

33 

34 

35 

36 

Ct.  3 

Cia/ib  08 

Cra/ib  25 

Ora/ib  25 

Cra/ib  20 

41 

Cra/ib  40, 

42 

CTa/is  35, 

£  3 

Cra/ib  "40, 

Crli/ib  35, 

IIB  280-J40 

HB  228—286 

HB  156-217 

HB  241-.- 

49 

50 

51 

llaacu  oii/i- 

— 

Juiue/wa  Kpio- 

— 

CTa/ii,  45 

kh—  CTa/ib  40, 

Ka  — KM  35-10, 

HRC  30-35 

HB  169,  nc 

6oaee 

56 

'  57 

58 

Bii/wa  6yn- 

— 

CTa/ib  45,  3a- 

_ 

Cra/ii,  4*>,  3a* 

ciipnan  — CTaab 

Ka/ioiman  <iacTb 

Kaaeiuiaii  3011a 

40/1 

HB  341-444, 

HRC  45,  lie  Co- 

ocTa/ibiioe 

/ico,  ocTa/iwioe 

HB  156 

//«  163-197 

62 

63 

— 

— 

CTa/ib  05F 

_ . 

Crajii,  70r. 

HRC  38-45 

HRC  38-45 
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Key  for  Table  51:  1.  Designation  of  components;  2.  ZIL-130; 

3.  Ural-375;  4.  MAZ-200;  5.  MAZ-205;  6.  UAZ-451;  7.  GAZ- 
51;  8.  GAZ-53;  9.  ZIL-164A;  10.  Lengthwise  bars;  11. 

Steel  30T,  15GYUT,  12G2AF;  12.  Steel  25,  steel  25  kp;  13.  Steel 

25,  kp,  steel  25  19KHGS ;  14.  Steel  14KHGS ,  19KHGS ;  15.  Steel 

25;  16.  Steel  25;  17.  Steel  25kp;  18.  Steel  30;  19. 

Crossheads;  20.  Steel  20,  steel  08  (No.  2),  steel  14G2;  21.  Steel 

25;  22.  Steel  20  kp;  23.  Steel  20  kp;  24.  Steel  20,  steel  08  kp 

25.  Steel  08,  steel  25;  26.  Steel  08kp,  steel  25,  steel  12GS; 

27.  Steel  08,  steel  20,  steel  14G2;  28.  Bumper;  29.  Steel  20; 

30.  Steel  20,  steel  10,  steel  65G  (rear);  31,  St.  3;  32t  St.  3; 

33.  Steel  08;  34.  Steel  25;  35.  Steel  25;  36.  Steel  20; 

37.  Towing  hook;  38.  Steel  35,  HB  241-285;  39.  Steel  40,  HB 

241-285;  40.  Steel  40,  HB  286-340;  41.  Steel  40,  HB  286-340; 

42.  Steel  35,  HB  228-286;  43.  Steel  40,  HB  156-217; 

44.  Steel  35,  HB  241-285;  45.  Axle  of  the  catch  of  the  towing 

gear  equipment  hook;  46.  Steel  45;  47.  Catch — -  steel  45; 

48.  Pins  of  the  catch —  steel  A12;  49.  Pins  of  the  fork — 

steel  40,  HRC  30-35;  50.  Catch  of  the  hook—  KCH  35-10,  HB 

169,  not  more  than;  51.  Steel  45;  52.  Hook  of  towing  equipment; 

53.  Steel  50,  HRC  30-50  (induction  tempering),  core  HB  207-241; 

54.  Steel  40KH,  working  zone-—  induction  tempering  to  a  depth 

of  8-14  mm,  core  HB  262-293;=  55.  Steel  45;  56.  Towing  fork — 

steel  40L;  57.  Steel  43,  tempered  part  HB  341-444,  remainder 

HB  156;  58.  Steel  45,  tempered  zone  HRC  45,  not  more  than, 

remainder  HB  163-197;  59.  Spring  of  towing  equipment; 

60.  Steel  55SG,  HRC  38-45;  61.  Steel  55SG  HRC  38-45; 

62.  Steel  65G  HRC  38-45;  63.  Steel  70G,  HRC  38-45. 
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TABLE  52.  MATERIAL  OF  BASIC  COMPONENTS  OF  SUSPENSION 
OF  SOVIET  TRUCKS 


HaiiMfiionftiiMC 

AeTa^cn 

i 

r.\3  51 A 

z 

I  A3- 53  | 

..  .  3 1 

! 

*  »<*••  **••*•"  I 

1  A 

r,  '•> 

Pcccopiiwe 

CT(i.n,10r)0xr, 

( 1  ,Ab  siixr. 

Cunt  sawe-. 

JJMC7I4 

HB  303—415 

HB  303—4 15 

miTcab  r.GXI'A,; 

17 

18 

19 

HD  .353 -.^4  1 

Peccopiiue 

Cia/ih  45,  IIRC  55, 

Cranu  45,  HRC  55, 

Ciaab  4o,  HRC  52, 

fia/imu 

i.c  Mciiee  (3aKa/u<? 

no  mc::cc  (aaKaAKa 

ne  MQiico  (aabaAKa 

1.  o.  «.) 

T.  B'.  >1.) 

t.  n  m  ) 

CTpL'MftllKII 
pcccop  25 

Cra/ib  45  2f> 

CT.iAb  45  27 

| 

CraAb  4(>X,  23 

llB  210-270 

3IUI  Ibl 

5 

31UM30 

6 

MA3-200 

7 

ypftA* 375 

8 

13  „ 

14 

15 

16 

Cyiji.ni*  55*,  2 

Gra.ib  60C'.‘, 

Craab  00C2, 

(  ia.il.  G0C2A 

IW  3611 — 

///»  303-441 

HB  303—444 

HB  j03— 444 

21 

22 

23 

24 

C, 1  3/1  b  '\Ot 

Cra.io  45, 

Ora/ib  45, 

Cm-ib  45, 

HRC  66 -*-6?  (an* 

HRC  56—62  (sa- 

HRC  50—62  (  33K&Axa 

HRC  52—60  (  3aKa.no 

Kj/ma  r  o 

KilAK.I  T.  0.  M . ) 

r  o  'i.| 

i.  u  *i.) 

Cra.u  40X  29 

cA9b  40X , 

Gra.-.b  40X. 

Craab  40X?2 

HB  241-285 

HB  241-285 

HB  321-373 

HB  229-285 

09 


Key:  1.  Designation  of  components;  2.  GAZ-51A; 

3.  GAZ-53;  4.  UraI-355M;  5.  ZIL-164;  6.  ZIL-130; 

7.  MAZ-200;  8.  Ural-375;  9.  Leaf  springs;  10.  Steel 

50KHG,  HB  363-415;  11.  Steel  50KHG,  HB  363-415; 

12.  Steel  55S2;  substitute  50KHGA,  HB  353-444;  13.  Steel 

55S2,  HB  363-444;  14.  Steel  60S2,  HB  363-444;  15.  Steel 

50S2 ,  HB  363-444;  16.  Steel  60S2A,  HB  363-444; 

17.  Spring  pins;  18.  Steel  45,  HRC  55,  not  less  than 
(induction  tempering);  19.  Steel  45,  HRC  55,  not  less 
than  (induction  tempering);  20.  Steel  45,  HRC  52, 
not  less  than  (induction  tempering) ;  21.  Steel  45,  HRC 

56-62  (induction  tempering);  22.  Steel  45,  HRC  56-62 
(induction  tempering);  23.  Steel  45,  HRC  56-62 
(induction  tempering);  24.  Steel  45,  HRC  52-60 
(induction  tempering);  25.  Spring  spacer;  26.  Steel  46: 

27.  Steel  45;  28.  Steel  40KH,  HB  210-270;  29.  Steel  40KH, 

HB  241-285;  30.  Steel  40KH,  HB  241-285 ;  31.  Steel  40KH, 

HB  321-373;  32.  Steel  40KH,  HB  229-285. 
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TABLE  53.  MATERIAL  OF  BASIC  COMPONENTS  OF 
SUSPENSION  OF  SOVIET  LIGHT  AUTOMOBILES 


tfaHMcnonai.Ht- 
ACTIWICf)  ^ 

>MOCKOU'I-40*  * 

2 

1 

«.\\OCK  DUMBOS*  1 

3  I 

1  AJ  XI 

3A3-U05 

•HanopoiKeH^ 

6 

7 

8 

9 

npymmia  non- 

Cmnb  60C2A,  HRC  45-49, 

60C2A, 

60C2A 

OfiCKH 

apo6ecTpyfman  ofipaftotKa 

HRC  45-49, 

IIRC  45 — 4f , 

ApoCccTpyfmaR 

npo6ecTpyfmaH 

o6pn6oTKa 

o6pa6oT«a 

10 

11 

12 

lUapOSbie 

j  Cxa/ii,  40X11, 

,  HRC  30-35,1 

Onopiiuc  Mam- 

-v 

na-i-UM  I'opoj- 

ctyepa  lie  Mdice  HRC  52  (aa- 

kii  npyimmbi  — 

110*1  IIOADUCKII 

KaJiua  t.  o  »i.) 

craai.  08kii 

13 

14 

15 

16 

17 

Ctoi'ikh  nepin- 

Craah  30X, 

C.ra/ii.  4()X, 

Cm  jib  30X, 

Cr,ui.  30X 

ciei'i  nonuccKu 

HQ  269-321 

HQ  255-302 

HQ  269-302 

IIB  255-302 

13 

19 

20 

21 

Pe3b6onwe 

CTa/ib  35, 

IMIflHUpOBCmiC, 

Ciajib  35,  uttfi- 

°~y-~ 

tITyjIKH 

TuepjuocTb  (laniiabiiiiKa  | 

iiHponmiMC. 

;t,i  -  emflb  20X 

uiepAocTb  na- 

ucMciiTaumi, 

miAbiniKa 

HRC  56-62 

22 

23 

24 

25 

Och  nepxmix 

Craab  35,  uiiaiuipooamie,  HRC 

CiaJis  35,  mm- 

nepeA 

pumarou 

tic  nonce  50,  cepfiuemttia  HRC 

impoDiiimu, 

II CM  nOADCCKII  — 

lie  Meiiee  40 

ToepaocTb  na- 

CTa/ib  30X, 

26 

27 

miJibiiHKa;  puwa- 

HB  255-285, 

Och  hhhhmx 

|  Cra/ib  40X,  HR  241-286 

rii— OTajib  40, 

•la/uicii  iiomIicc- 

njMarou 

HQ  229-  269 

kii— cxajib  23 

AMCTooaa 

28 

29 

30 

f’cccopnue 

Cxa.it>  SOXrA,  HQ  363-418. 

50X(*\, 

— 

aiictu 

ApoSocrpyiman  c6pa60TKa 

HR  308—415 

I 

31 

32 

UHaiisipoBamioj 

33 

Pcccopiiuv 

CraJib  20, 

Ct;ijii>  20,  mm- 

— 

iinai.Shi 

TQCpAOCTb  HantMbHHKb  ] 

I  liMpOHHime, 

IDepflOCTb  na- 

nSHIbllilK* 

34 

35 

i 

O|'0pil'!CCKl!0 

|  Cxajib  65f.  HRC  42-46  ! 

— 

— 

maf.Oij  iia.iuua 

ncpswiciv  Kpoii 

UlTCHUf)  pcccopu 

r  36 

CTpCMHhKi* 

Cxajib  35 X.37//?C  27-33 

*— • 

pcccop 

39 

i 

40 

41 

liopUlCl!b 

CM  18-36,  HQ  130-160  | 

CM  18-65, 

CM  15-32, 

n'iopmaa  ropa 

1 

HQ  187,  lie  6o- 

tlB  130-160 

/ice 
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1 

i  lOHMv  .OH&lltK  1 

ncTa/icn  ^  j 

(MoCKDH««*407» 

2 

*MOCKDIJ'l-  4f)b» 

!  3 

1  A  *  21  .lio/irn. 

4 

3  Ad  t)(»5 

42 

43 

44 

45 

IllTOK  JlMOpTII- 

Cni/m  35,  HRC  He  mciilu  >8 

Ct.uii,  40, 

Craflb  40, 

aaiopa 

(3aKa^na  t.  n. 

•I.) 

HRC  50,  tie  mc- 

HRC  48,  lie  wc- 

46 

II  cc 

»ce 

47 

48 

lllT,ii;ra  CTa- 

Cram.  60C2A, 

,  HD  363-461 

Crajib  60C2A, 
I'RC  42-48 

— 

<Sn/jii3nTopa 

5! 

Ila.neu  ctoukii 

49 

Pojh&OPOfl 

— 

Cra^i>3o,  mu- 

naacu  ctchkh 

intp03annc, 

cva.ib  40XH, 

nepcniieii  noa* 

ToepaocTh  »a- 

HRC  57-62  (3<T 

BCCKII 

miabiiHKa 

Kd.lK.’i  T.  11.  i|.), 
ocpaucniiiia 

HD  269-321 

52 

53 

flnncniiiH 

— 

— 

Cra.ib  50X<I>A, 

lopctiona 

HRC  40-44 

54 

55 

Biy^hii  Kpen- 

— 

Cm.'ib  35 

jiciiiih  lopciioiia 

Key:  1.  Designation  of  components ;  2.  "Moskvich-407" ; 

3.  "Moskvich-408" ;  4.  GAZ-21  "Volga";  5.  ZAZ-965  "Zaporozhets"; 
6.  Suspension  springs;  7.  Steel  60S2A,  HRC  45-49,  processing 
with  a  l)last  of  metal  shot;  8.  60S2A,  HRC  45-49,  processed  with 

a  blast  of  metal  shot;  9.  60S2A  HRC  45-49,  processed  with  a 

blast  of  metal  shot;  .10.  Front  suspension  knuckle  pins; 

11.  Steel  40KHN,  HRC  30-35,  sphere  not  less  than  HRC  52 
(induction  tempering);  12.  Spring  support  pans —  steel 
08kp;  13.  Front  suspension  brackets;  14.  Steel  30KH,  HB 

269-321;  15.  Steel  40KH,  HB  255-302;  16.  Steel  30KH,  HB 
269-302;  17.  Steel  30KH,  HB  255-302;  18.  Threaded  sleeves; 

19.  Steel  35,  cyanidation,  hardness  of  the  file;  20.  Steel  35, 
cyanidation,  hardness  of  the  file;  21.  Bushing  of  the  bracket--- 
steel  20KH,  casehardening  HRC  56-62;  22.  Axles  of  overhead 

levers;  23.  Steel  35,  cyanidation  HRC  not  less  than  50,  core 
HRC  not  less  than  40;  24.  Steel  35,  cyanidation,  hardness  of 

the  file;  levers —  steel  40,  HB  229-269;  25.  Levers  of  front 

suspension —  steel  30KH,  HB  255-285,  rear  suspension — 
steel  20,  sheet;  26.  Axles  of  lower  levers;  27.  Steel  40KH, 

HR  241-286;  28.  Leaf  springs;  29.  Steel  50KHGA ,  HB  363-418; 

processed  with  a  blast  of  metal  shot;  30.  50KHGA,  HB  368-415; 

31.  Spring  pins;  32.  Steel  20,  cyanidation,  hardness  of  the 
file;  33.  Steel  20,  cyanidation,  hardness  of  the  file; 

34.  Special  washers  of  pins  of  the  front  cantilever  springs; 

35.  Steel  65G,  HRC  42-46;  36.  Sprang  spacers;  37.  St^e1-  ^5KH, 

HRC  27-33;  38.  Piston  shock  absorbers ,  39.  SCH  18-36,  HB  130-160 
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Key  for  Table  53,  con't. 

40.  SCH  18-36,  HB  187,  not  more  than;  41.  SCH  15-32,  HB 
130-160;  42.  Piston  shock  absorbers;  43.  Steel  35,  HRC, 

not  less  than  48  (induction  tempering);  4-4.  Steel  40,  HRC, 

50,  not  less  than;  45.  Steel  40,  HRC  48,  not  less  than; 

46.  Stabilizing  arm;  47.  Steel  60S2A,  HB  363-461;  48.  Steel 

60S2A,  HRC  42-48;  49.  Threaded  pins  of  the  front  suspension 

wall;  50.  Steel  35,  cyanidation,  hardness  of  the  file;  51. 
Bracket  pins,  steel  40KHN,  HRC  57-62  (induction  tempering),  core 
HB  269-321;  52.  Torsion  plates;  53.  Steel  50KHFA,  HRC 

40-44;  54.  Hub  attaching  torsion;  55.  Steel  35. 


TABLE  54.  MATERIAL  OF  BASIC  COMPONENTS  OF 
FRONT  NON-DRIVE  AXLES 


1 

i  AJ-  f.3A  2 

3M/M30  ^ 

4 

txuwn  nepcjiKPH  Ov.-h 

i  5 

Oia.nu  30X, 

HB  209-302 

6 

Cram.  45 

IIB  241-285 

7 

riocopoTiian  uamj>a' 

Cra.ni.  3  35X, 

II B  321 

Cr.i.nb  9  40X, 

1111  24  5—285 

10 

UiKitopmi  nono|)OTin.i,>;  unw}) 

C1n.11,  50,11 
HUG  57—00 

Cra.ib  l&xrr,  no- 
MCiirauim.  HRC  02— 65 

13 

Pu'tarii  py.ionoro  ynpaiwicaiin 

(/r;ijih  30  X»  1  k 

HB  !28C — 321 

On:  Jib  15  40X, 

IJB  241—285 

16 

npojio.ii.uan  py.ienan  rnrn 

Ci  a  rib  35  1 7 

Cra.ib  20  13 

19 

nonepcm.iH  py/iecnn  Tsra 

To  >i;e  20 

To  >«c  21 

22 

HaKoiio'ituiKH  py/ieuux  rnr  (cojiodkh) 

CTaflb  4071  mu: 
45/1  23 

Ciaab  15 

24 

Key:  1.  Designation  of  components;  2.  GkZ-53A;  3.  ZIL-130; 
4.  Front  axle  bean.;  5.  Steel  30KH,  HB  269-302;  6.  Steel  45, 
HB  241-285;  7.  Knuckle  kingpins;  8.  Steel  35101,  HB  269-321; 

9.  Steel  40KH,  HB  241-285;  10.  Knuckle  kingpins; 

11.  Steel  50,  HRC  57-60;  12.  Steel  18KHGT,  casehcrdened ,  HRC 

62-65;  13.  Steering  gear  levers;  14.  Steel  30KH,  HB  286-321; 

15.  Steel  40KH,  HB  241-285;  16.  Lengthwise  steering  shaft; 

17.  Steel  35;  18.  Steel  20;  19.  Crosswise  steering  shaft; 

20.  Ditto;  21.  Ditto;  22.  Steering  shaft  heads;  23.  Steel 
40L  or  45L;  24.  Steel  45. 
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TABLE  55.  MATERIAL  OF  BASIC  COMPONENTS  OF  STEERING 
GEAR  OF  AUTOMOBILES  ZIL-130  AND  ZIL-375 


IlllllVellCHOMHO  ACTI'JII'fl 


Kaprop  pyacaoro  Mexamia-  KM  35-10,  HB  121  —  149 


Kpuiuxa  unpTcpa  pyaecoro 
wexaiiHSMa 

PeflKn- nopiuciib  (nopiuenb 
rHflpoyctiaiircJtH— y  pa  a -376) 


13 

lilapHKOoan  raflaa 

_  15 

Bhiit  pyacBoro  yriparjaeHHH 
(nepoiiK  ypaa-375) 


Baa  pyaeBoro  ynpaoaeHHn 
'  21 

Baa-ctKTop  coiukh 

24 

PyaeBan  couikb 
27 

Kopnyc  Kjianana  rHjipo- 
ycuaHTean  py.'icocro  ynpau- 
aciihii  (aoJiOTiiiiKn  K.ianaiia— 
ypaa-375) 

30 

3o.noTiniK  KJianana  niApo- 
ycHnuTejin  pyaeBoro  ynpaa- 

AeHHll 

Kopnyc  Hacoca  ruapoycu- 
amcan  pyaeuoro  ynpaBacitun 

Kpuiiixn  nacoca  ntapoycii- 
a»Tcaa  pyacnoro  ynpauacmi» 

Pot  op  u&oca  rHApoycjiaii- 
Teax  pyacBoro  ynpauacmm 


Jl«r. aCTb  iiacocs  mini, y- it- 
anteaH  pyacnoro  y.;-f>t.TC!i,i« 

Ct..lop  ^llOO  rMjjv,.* 

am  can  pyacBoro  )r.p«bnn*.» 


OTaah  18X1T,  tteMCiira- 
min  tin  ray  flinty  1,0— 

1 .4  mm,  IIRC  6(1-62  (cepA- 
ucBiuiB  HRC.  30—40) 

To  we  ^ 

CTaab  i^rr,  ueueHra- 
ioia  na  rayflttHy  1,0— 

1.4  At,  HRC  56 — 02 
(ccpaueomi^tfRC  30—40) 

Craab  20 


CTaab  18Xrr,  ueMeiiTa- 
uha  Ha  rayflmty  1,0— 
1.4  mm,  HRC  66-62 

CTaab  40£  //0  24l-?85 
CM  15-32, 2j/fl  163—229 


KM  35-10,  HB  121-141 
9 

To  we 

12 

CTaab  A7110B 


CTaab  ^XWA  . - 

Tamm  0,f.  -1,3  *.<, 

HRC  58-64  * 


CTaab  40X.  HRC  241 — 
285 

CTaab  18^rr,  ucuciiTa- 
Uhsi  ua  rayflimy  0,9— 
1,3  mm,  HRC  58-64 


CTaab  40> 


CTaab  40X,  HRC  225- 
285 

CM  15-32,  HB  163—229 


Oraab  ucMemu-  Craab  3&CIT,  ueueirra- 

mm,  HRC  56—60  mm,  HRC  54—62 

34 

Myryn  cepufl  M  12 
no  fy  3H.1 

CM  15-3 163— 

229  43 

Craab  I?$I13A  <nan  MmepHaa  AOToaet.  ua- 

aOXniTP),  minunpoDB-  coca  TOKfifl  wu,  Kan  h  y 
tine  ua  rayfimiv  0.3—  aDTOMoflium  31471-130  ‘ 

0.5  mm,  5,1-02 

i'll.  HRC  51- 
( j 

JtRi.  W— <#» 
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Key  for  Table  55:  1.  Designation  of  components;  2.  ZTL-130; 

3.  Ural-375;  4.  Gear  case  of  the  steering  mechanism;  5.  KCH 

35-10,  HB  121-149;  6.  KCH  35-10,  HB  121-149;  7.  Gear  case 

cover  of  steering  mechanism;  8.  ALA;  9.  Ditto;  10.  Piston 

rod  (piston  booster -  Ural-375);  11,  Steel  18KHGT,  casehardened 

to  a  depth  of  1.0-1. 4  mm,  HRC  56-62  (core  HRC  30-40);  12.  Steel 

AL10V;  13.  Bearing  nut;  14.  Ditto;  15.  Steering  gear  screw 
(worm'  Ural-375);  16.  Steel  18KHGV,  casehardened  to  a  depth  of 

1.0-1. 4  mm,  HRC  56-62  (core  HRC  30 ;  17.  Steal  1.2KHN3A, 

casehardened  0.9-1. 3  mm,  HRC  58-64;  IS.  Steering  gear  shaft; 

19.  Steel  20;  20.  Steel  40KH,  HRC  241-285;  21.  Shaft-section 
of  pitman  arm;  22.  Steel  18KHGT,  casehaideoed  to  a  depth  of 
1.0-1. 4  mm,  HRC  56-62;  23.  Steel  18KHGT,  cese'n&rdened  to  a  depth 

0.9-1. 3  mm,  HRC  58-64;  24.  Pitman  arm;  23.  Steel  40KH,  HB 

241-285;  26.  Steel  40KH,  HRC  225-285;  27.  7,;lve  housing  of 

the  steering  mechanism  booster  (gate  valve -  lral-375); 

28.  SCH  15-32,  HB  163-229;  29.  SCH  15-32,  Hb  163-229; 

30.  Gate  valve  of  steering  mechanism  booster;  3i,  si'nel  15KH, 
casehardened,  HRC  56-60;  32.  Steel  18KHCT,  casehardened, 

HRC  54-62;  33.  Pump  housing  of  steering  mechanism  booster; 

34.  Gray  cast  iron  12,  according  to  TU,  ZIL;  35.  Pump  rover 
of  steering  mechanism  booster;  36.  SCH  15-32,  HB  163-225, 

37.  Pump  rotor  of  the  steering  mechanism  boosser;  38.  Stee. 
12KHN3A  (or  20KHGNTR) ,  cyanidation  to  a  depth  of  0.3-0. 5  mm, 

HRC  58-62;  39.  Rotary  pump  of  steering  mechanism  booster; 

40.  Steel  R18,  HRC  58-62;  41.  Pump  stator  of  steering  mechanism 

booster;  42.  Steel  SHKH15 ,  HRC  60-64;  43.  Material  of  com¬ 

ponents  of  the  pump  the  same  as  for  automobiles  ZIL-130. 


Bibliography 

1.  GOST  380-60. 

2.  Catalogue-Handbooh.  Automobiles  USSR.  Chapter  III,  published 

3-12,  Moscow,  Scientific-Research  Institute  of  Information  on 
Automotive  Tractors  and  Farm  Machinery,  1966. 

3.  Materials  in  Machine  Construction,  Handbook,  Volume  II.  "Structural 

Steels."  Moscow  (Machine  Construction),  1967. 


1. 16- 


CHAPTER  IV 


NON-FERROUS  METALS  AND  ALLOYS 


Non-ferrous  alloys  with  an  aluminum,  magnesium,  zinc  or  copper  base, 
various  anti-friction  alloys  and  solders  have  the  widest  use  in  automotive 
manufacturing  and  repair  industries. 

Non-ferrous  metals  are  used  for  applying  various  kinds  of  coating  to 
the  surfaces  of  parts  and  for  plating  surfaces  with  the  purpose  of  com 
compensating  for  abrasion. 

The  uses  of  the  metals  for  the  purposes  mentioned  are  discussed  below 
( §  2,  Chapter  V) . 

Moreover,  non-ferrous  metals  are  used  for  the  manufacture  and  repair 
of  batteries  and  electrical  wires. 


§  1.  Non-ferrous  Metals  on  an  Aluminum,  Magnesium,  or  Zinc  Base 

There  are  a  large  number  of  brands  of  non-ferrous  alloys  of  various 
compositions  and  purposes.  In  particular,  GOST  4784-65  includes  32  brands 
of  deformed  aluminum  alloys,  GOST  2685-63  covers  25  brands  cf  cast  alloys 
with  an  aluminum  base. 

In  automobile  manufacture,  components  are  primarily  made  from  cast 
aluminum,  magnesium  (Table  56)  and  zinc  alloys. 

For  making  pistons,  deformed  aluminum  alloys  are  used,  primarily 
alloy  brand  AK4.  Moreover,  deformed  alloys  brands  B18P,  765  and  others, 
are  used  in  automobile  construction  and  the  repair  industry  as  rivets. 

Deformed  means  those  aluminum  (or  magnesium)  alloys  from  which 
(sheets,  bars,  sections,  punches)  semi-manufactured  goods  are  made  by  a 
method  of  processing  under  pressure. 

Table  57  gives  the  chemical  composition  of  the  most  widely  used  piston 
alloys;  in  Table  60,  other  cast  alloys  used  for  making  automotive  components; 
and  Table  58  shows  the  properties  of  these  cast  alloys. 

Semi-fini3hed  parts  are  made  from  aluminum  alloys  cast  in  metal  forms 
(ingot  molds)  or  in  earth.  For  increasing  strength  or  improving  mechanical 
workability  the  cast  material  is  subjected  to  thermal  processing,  roost 
often  to  artificial  aging  or  tempering  with  subsequent  artificial  aging. 

In  the  automotive  repair  industry  in  order  to  do  away  with  cracks  and  other 
defects,  the  parts  of  aluminum  alloys  are  welded  or  surfaced  (Chapter  V). 

Zinc  alloys  have  the  greatest  advantages  when  they  are  fluid  in  a 
melted  state.  Therefore,  they  are  used  for  making  automotive  parts  in 
complex  forms  with  thin  sections  by  a  method  of  casting  und^r  pressure.  As 
a  result  of  casting,  items  are  obtained  with  a  precision  of  dimensions 
of  grades  3-5  and  with  cleanliness  of  the  surfaces  corresponding  to  grades 


-117- 


5-7 


Table  60  shews  the  chemical  composition  and  basic  properties  of  cast 
zinc  alloys  which  are  widely  used  in  automobile  manufacture  for  making 
parts  of  carburetors,  fuel  pumps,  brake  stops  and  so  forth.  Sometimes 
zinc  alloys  are  used  with  small  variation  in  the  per  cent  of  content  of 
specific  elements  from  the  quantity  shown  in  Table  59,  varying  according 
to  their  factory  numbers. 

Components  of  zinc  alloys  are  usually  not  welded  or  soldered,  because 
such  unions  are  weak. 

For  increasing  the  strength  of  solder  it  is  recommended  that  one 
nickel-plate  the  joined  surfaces.  For  soldering  one  should  use  an  alloy 
made  up  of  82.57.  cadmium  and  17.57.  zinc.  Soldering  should  be  done  without 
flux  in  a  gas  reducing  flame. 
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TABLE  56.  ALUMINUM  AND  MAGNESIUM  ALLOYS  MOST 
WIDELY  USED  IN  AUTOMOBILE  MANUFACTURE 


Mapna  cn/iaaa 

iloroTOM^neMwe  aeiami 

1 

2 

3  JlutnnUtuc  uAio»uniie»bie  criAtiou  ( T OCT  268“) — 63) 

5  A;i2 
7  A.M4 

y  a;io 

11  AJ19B 


A  Ai  — Si  (n  u  c  o k  ok  p e  m  ii  ii  c i  u c  c  a  ji  y  m  ii  ii  u) 

6  Kopnyci.i  Macjimiwx  ue>iTpi[i|>yr,  Kopnycu  (jiHJibTpoit  to.i- 

K Oil  OltICTKII 

<.  I laTpyfiKii  pyCamoK  oxnaiKAcmin,  Kopnycu  noARiiux  iiacn- 
coo,  r’lycMiuc  ip'.Ow,  Kpuiuxii  Kapicpon  pyaeuoro  Men  * 
iniiM.i,  KapTcpw  KupuooK  ncpcA.i’i  Jierhouux  aoTOMoOn.ii'i , 
K.ipii>;'.4  c'luii.iomiii,  roJiunui  n  G.iohii  ua.iinijipoD,  i.aprep  J 
;  .i.’iu  r.ie.ieii  n  .ip 

0  ioaoiiMi  mi.niii.ipon,  iiopiniiM  Top.M03MMX  minmiapou 
.2  IV.iookii  mi.Hiii.ipo:i,  y.i.iiniinc.iii  KapTcpon  Kopnfmit  no  - 
po.vi  .icrKcr.ux  aucoMoOi..ieii,  i<opiniiii  ropMomux  :i.t.inii,- 
pou,  KpoiiiiiremH.'  MniintiiKonoro  pi.mara  pyneuMX  Tpanoii.  i 
Kpoiini ioiiiiij  aopaa.'u  i.uiiioio  mi.l.i  si  r  n 


14  A. MO 

16  a;w 

13  A.MIOB 
20  AJU5B 


23  A 1113 


1  —  Cu  —  Cu  —  Mr  (ii  i<  a  k  o  k  p c  m  ii  h c  t  i.i  c  t  n  a  y  m  h  h  hi 

5  1'o.ioiihii  uiia.!n.;.'im  MeM3  693 

•;  ivopnycM  i  apCii.p.iropoii.  lonaiioiiux  iiacocou  ii  ap,M<nypj 
I'latuc  tut  iik  ohm  ii  Cm.i.hi, 

V  Ko.io.ikii  pv'iiioro  lopMo.ta,  ne.ia.ia  TopM03a 
:!1  K()i.iiiikii  ii.ic.itiaoro  iiacor.i,  ucnarpy  Htemi.JC  k  poll  till  cfiiiM, 
.ichop.iriiniiuc  j.ii.iuiihii,  iiaipyOiui  aciiTii.iamioi.nuc  Kapic* 
pa,  I0PM03HMC  aO.IOAKII  (pi'JI.O) 

AI  —  Mg 

\\U  .ICKopariiii'iwc  ii.iK.ia.iK.i 


26  a:;:  A.M20,  a;i3o 


Id 

33  .'118(1.  BOS 


25  Cjio  ikmi.ui  c  ii  a  a  d  OKapocTofiKiifl) 

1 7  T lopiiniii  pain..'x  .literal e.ioii 

^  ,  iU*lH>i>iutpije  hmc  a  tinuiiHufnvt  cniioinn  ( 1  OC I  4784  —  G5) 
? )'K  a  p  o c  t  o ii  k  ii  ii  ciwiaD 
ilopiuiiii  pa.i.iux  iiiiiiaiejicii 


32  ;i  io  p  a  n  to  m  ii  ii  it  ii 
A  4ai>.'\m;a  hp.'.i;*  ii.w  lopMomux  liaK.ia.lOK 


37  M.MS 


JIutiwitHW  v-uHueeue  (FOCI  2856  —  58) 

36  Mg  — AI— Zn  — Mn 
'  7  r>  iok  amir.ife.in 

|  MrMJ  i.9"> 


-119- 


Key  for  Table  56:  1.  Brand  of  alloy;  2.  Component  made  from 

it;  3.  Cast  aluminum  alloys  (GOST  2685-63);  4.  Al-Si 

(high-silicon  silumin) ;  5.  AL2;  6.  Housings  of  oil  centri¬ 

fuges,  housings  of  high-purification  filters;  7.  AL4; 

8.  Casings  of  cooling  pipes,  housings  of  water  pumps, 
intake  pipes,  covers  of  steering  mechanism  housings,  transmission 
housings  of  light  automobiles,  clutch  housings,  cylinder  heads 
and  blocks,  engine  crankcases  and  others;  9,  AL9;  10.  Cylinder 
heads,  brake  cylinder  pistons;  11.  AL9V;  12.  Cylinder  heads, 
extensions  of  transmission  housings  of  light  automobiles,  brake 
cylinder  pistons,  brackets  of  balance  arm  of  the  steering 
trapezoid,  brackets  of  the  rear  view  mirror  and  so  forth; 

13.  Al-Cu-Cu-Mg  (low-silicon  silumins);  14.  AL5;  15.  Cylinder 
heads  MeMZ-695 ;  16.  AL6 ;  17.  Carburetor  housings,  fuel 

pumps  and  accessories  (often  zinc  alloy);  18.  AL10V; 

19.  Hand  brake  shoes,  brake  pedals;  20.  AL15V;  21.  Covers 
of  the  oil  pump,  non-load  brackets,  decorative  flanges,  cas¬ 
ings  of  ventillator  housing,  brake  shoes  (seldom);  22.  AL-Mg; 

23.  AL13;  24.  Decorative  covers;  25.  Multiple-alloys 

(heat-resistant);  26.  ALl,  AL25,  AL30;  27.  Pistons  of 

various  engines;  28.  Deformed  aluminum  alloys  (GOST  4784-65); 

29.  Heat-resistant  alloy;  30.  AK4;  31.  Pistons  of  various 
engines;  32.  Duraluminum;  33.  D18P,  V65 ;  34.  Rivets 

fastening  brake  plates;  35.  Cast  magnesium  alloys  (GOST 
2856-58);  36.  Mg-Al-Zn-Mn;  37.  ML5 ;  38.  Engine  block 

MeMZ-695 . 
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TABLE  57.  CHEMICAL  COMPOSITION  OF  HEAT  RESISTANT 
ALUMINUM  ALLOYS  USED  FOR  MAKING  AUTOMOBILE  ENGINE  PISTONS 
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Key  for  Table  57:  1.  Brand  of  alloy;  2.  Chemical  composition, 

%;  3.  Not  more  than;  4.  Hardness  after  thermal  processing 

HB;  5.  AK4  (GOST  4784-65);  6.  Remainder;  7.  Alloy  number 

1  (automobile  industry,  non -GOST) ;  8.  Ditto;  9.  ALl 

(GOST  2685-53);  10.  AL25  (GOST  2685-53) ;  11.  AL30 

(GOST  2685-53). 

1.  Limited  operating  temperature  of  all  pistons  of  alloys  is 
about  300°C. 
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TABLE  58.  MECHANICAL,  PHYSICAL,  TECHNOLOGICAL 
AND  OPERATIONAL  PROPERTIES  OF  CAST  ALUMINUM  AND  MAGNESIUM 
ALLOYS  USED  IN  AUTOMOBILE  MANUFACTURE 
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Key  for  Table  58:  1.  Brand  of  alloy;  2.  Mechanical  properties; 

3.  kg  (force) ;  4.  Physical  properties;  5.  Melting  temperature, 

°C;  6,  Sheet  shrinkage,  %;  7.  Casting  temperature,  °C; 

8.  Technological  and  operational  properties;  9.  Workability  by 
cutting;  10.  Weldability;  11.  Corrosion  resistante;  12. 

Maximum  operating  temperature,  °C;  13.  AL;  14.  Decreased; 

15.  Good;  16.  ALV;  17.  Satisfactory  ;  18.  ML. 


TABLE  59.  CHEMICAL  COMPOSITION  AND  BASIC  PROPERTIES 
OF  ZINC  CAST  ALLOYS 
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Key:  1.  Brand  of  alloy;  2.  Chemical  composition,  7.; 

3.  Not  more  than;  4.  Basic  properties;  5.  Melting  temperature, 
°C;  6.  Temperature  of  casting  under  pressure,  °C;  7.  Shrinkage 

during  solidification,  7.;  8.  Hardness  HB;  9.  kg  (force) /mm  ; 

10.  Basic  designation;  11.  TSAM;  12.  Remainder;  13.  Ditto; 

14.  For  parts  of  average  strength;  15.  For  parts  with  rigid 
dimensions;  16.  For  high-strength  parts;  17.  Usually  used  for 
casting  in  ingot  molds;  18.  For  components  with  anti-friction 

properties. 


*  GOST  7117-54. 
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TABLE  60.  CHEMICAL  COMPOSITION  AND  THERMAL 
PROCESSING  OF  CAST  ALUMINUM  AND  MAGNESIUM 
ALLOYS  USED  IN  AUTOMOBILE  MANUFACTURE  (BESIDES  PISTONS) 


Key  for  Table  60:  l.  Bi*and  of  alloy;  2.  Chemical  composition, 
%;  3.  Not  more  than;  4.  Thermal  processing^-;  5.  AL; 

6.  Remainder;  7.  Annealing;  8.  Ditto;  9.  Artificial  aging 
or  tempering  and  artificial  aging;  10.  Annealing  or  tempering 
and  artificial  aging  or  hardening  and  tempering;  11.  ALV; 

12.  Tempering  and  incomplete  artificial  aging;  13.  Artificial 
aging  or  tempering  and  artificial  aging  or  hardening  and 
tempering;  14.  Artificial  aging;  15.  Tempering  and  incomplete 
artificial  aging;  16.  ML;  17.  Tempering  and  artificial  aging; 

1.  In  automobile  manufacture  two  types  of  thermal  processing 
are  most  widely  used:  1)  artificial  aging  (process  T^)  with 
heating  from  T  =  175  t  5°C  and  holding  at  this  temperature  12-15 
hours;  2)  tempering  with  subsequent  artificial  aging  (process 
Tg) :  temperature  of  tempering  =  535  +  5°C,  holding  at  tempering 
temperature  4-6  hours,  quenching  medium —  water,  heated  to 
50-100°C.  Then  aging  at  temperature  =  175  t  5°C  with  holding 
12-  15  hours. 


^  2.  Non-ferrous  Metals  on  a  Copper  Base 

Pure  copper  (GOST  859-66)  in  automobile  manufacture  and  repair 
industries  has  a  limited  use.  There  is  wide  use  of  copper-zinc  alloys 
(brass)  tinned  and  non-tinned  (alloy)  bronzes. 

According  to  GOST,  brass  (Table  61)  is  divided  into  sheet  and 
deformed,  and  the  latter  in  turn,  into  plain  and  complex  (multi-component). 
Moreover,  complex  brass  is  divided  into  tinned,  manganese-iron  and  others. 

In  automobile  manufacture  and  repair  industries  deformed  brass  is  the 
most  widely  used  (Tables  62  and  63). 

An  increase  in  the  content  per  cent  of  copper  in  brass  improves  its 
plasticity,  heat  conductivity,  electrical  conductivity  and  corrosion 
resistance.  A  percentage  increase  in  the  content  of  zinc  improves  workability 
of  the  brass  by  cutting,  its  life  and  improves  abrasion  resistance,  and 
decreases  the  cost  of  the  brass.  Including  lead  in  the  composition  of  the 
brass  improves  its  anti-friction  properties.  The  presence  of  tin,  manganese, 
silicon,  or  iron  in  brass  improves  its  strength  and  facilitates  increasing 
its  anti-corrosion  properties.  Brass,  particularly  high-strength  brass, 
is  hard  to  weld.  In  practice  this  method  of  repairing  brass  components 
is  not  used  in  the  automotive  repair  industry. 

For  repairing  components  made  of  brass,  soft  soldering  of  the  parts  of 
water  and  oil  radiators,  hard  soldering  of  air-,  oil-  and  fuel  lines  are 
widely  used. 

Data  on  materials  used  for  soldering  automobile  parts  are  presented  in 
§  3  of  this  Chapter.  .Table  64  gives  the  besi  data  on  mechanical,  physical 
and  technological  properties  of  automotive  brass.  One  of  the  basic 
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technological  characteristics  of  brass,  its  workability  by  cutting,  is 
given  in  comparison  with  the  workability  of  brass  of  brand  LS  63-3. 

In  automobile  manufacture  and  automotive  repair  industries  tinned 
bronze  and  non-tinned  or  alloy  bronzes  (Table  65)  are  used.  The  tinned  is 
primarily  divided  into  sheet  (Table  66)  and  deformed  (Table  67) .  Besides 
government  standard _  non  standard  brands  of  bronze  are  used,  and  also  brands 
formerly  considered  ^y  GOST.  Tinned  bronzes  are  the  most  widely  used  for 
making  automotive  parts.  They  are  characterized  by  adequate  strength,  high 
anti-friction  properties,  corrosion  resistance  and  good  heat  conductivity. 
Deformed  tinned  bronzes  differ  in  that  they  have  better  elastic  properties. 

An  increase  in  the  content  of  tin  in  the  Tinned  bronzes  improves  its  strength 
and  hardness,  but  decrease  its  plasticity  and  impact  strength. 

Phosphorus,  lead,  zinc,  nickel  are  used  as  alloy  additives  in  tinned 
bronze.  Zinc  and  nickel  improve  the  mechanical  properties  of  bronze,  but 
nickel  facilitates  a  smaller  grain  and  improves  the  structure  of  the  alloy; 
lead  and  phosphorus  improve  the  anti-friction  properties,  and  moreover,  the 
workability  by  cutting  (lead)  and  abrasion  resistance  (phosphorus).  Along 
with  this,  the  presence  of  phosphorus  in  an  amount  more  than  0.2-0.37.  and 
lead  decreases  the  mechanical  properties  of  the  alloy.  With  an  increase 
in  the  content  of  zinc  welding  and  soldering  of  the  bronze  are  easier. 

Of  the  alloy  bronzes,  the  most  widely  used  in  automobile  manufacture 
and  repair  industries  are  leaded  bronzes,  which  are  distinguished  by  high 
abrasion  resistance  and  improved  temperature  resistance  in  comparison  with 
other  anti-friction  alloys.  Leaded  bror.zes  are  used  for  lining  bearing 
bushings  of  crankshafts  of  automobile  and  tractor  diesel  engines. 

Silicon  bronzes  are  used  for  making  domestic  small-scale  springs  in 
automotive  manufacture;  they  are  distinguished  by  elasticity,  strength  and 
corrosion  resistance  including  operation  at  high  temperatures.  Sometimes 
beryllium  bronzes  are  used  which  have  especially  high  mechanical  and 
technological  properties  (abrasion  resistance,  strength,  chemical  resistence, 
elasticity,  and  a  high  value  of  fatigue  life). 
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TABLE  61,  CLASSIFICATION  OF  BRASSES  ACCORDING 
TO  CHEMICAL  COMPOSITION 
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Key  for  Table  61:  1.  Complex  (multi-component) ;  2.  Plain; 

3.  Nickel;  4.  Aluminum,  aluminum- iron,  aluminum-nickel, 
aluminumin-iron -manganese;  5.  manganese,  manganese -aluminum; 

6.  manganese- iron,  manganese-lead,  manganese-tin-lead; 

7.  iron-manganese,  iron-lead;  8.  tin;  9.  lead;  10.  silicon, 
silicon-lead,  arsenic;  11.  Brands  of  deformed  brasses  (GOST 
15527-70);  12.  L;  13.  LN;  14.  LA;  15.  LAZH;  16.  LAN; 

17.  LMts;  18.  LMtsA;  19.  LZHMts ;  20.  LZHS;  21.  LO; 

22.  LS;  23.  LSV;  24.  LK;  25.  LMsh;  26.  LAMsh; 

27.  LOMsh;  28.  LANKMts;  29.  Brands  of  cast  brasses 
(GOST  1019-47);  30.  LA;  31.  LAZH;  32.  LAZHMts ; 

33.  LMtsZH;  34.  LMtsS ;  35.  LMts:0S;  36.  LSL;  37.  LKL; 

38.  LKC. 


TABLE  62.  COPPER-ZINC  ALLOYS  (BRASSES)  THE 
MOST  WIDELY  USED  IN  AUTOMOBILE  MANUFACTURE  AND 
AUTOMOTIVE  REPAIR  INDUSTRIES 
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Key  for  Table  62:  1.  Brand  of  alloy;  2.  Basic  designation, 

examples  of  components  manufactured;  3.  Deformed  brasses 
(GOST  15527-70);  4.  Simple;  5.  L63;  6.  Generator  bushings 

and  regulator  relays,  rivets  for  fastening  friction  surfaces, 
radiator  tanks,  pipes  of  condensor  radiators  and  windshield 
wipers,  fuel  tank  valves,  bars,  wires,  sheets,  pipes;  7.  L90; 

8,  Pipes  of  the  water  and  oil  radiators,  gaskets,  sheets; 

9.  L96;  10.  Lines  of  the  pneumatic  brake  systems,  tire  infla¬ 

tion  valves,  fuel  supply  lines,  radiators;  11.  Complex 
(multi-component);  12.  LS59-1;  13.  Elbows,  T-joints,  cross¬ 

pieces  of  pneumatic  and  fuel  systems,  push  rods  of  waste  gas 
carburetors,  fuel  filter  stoppers,  nuts  of  the  connecting  bolts 
of  the  gas  supply,  bars,  sheets,  pipes,  wires;  14.  LS59-1V; 

15.  Various  jet  tubes  and  stoppers  of  carburetors;  16.  LS74-3; 

17.  Linings  of  brake  shoes,  brackets  of  pedal  shafts,  lever 
axles  of  brake  stops  and  so  forth;  18.  L06Q-1;  L090-1; 

19.  Welding  rod  (L060-1) ,  bushings  of  pitman  arm  shafts  of 
GAZ-51 ,  GAZ-69,  GAZ-53  (L090-1)  automobiles;  20.  LMtsS8-2; 

21.  Bars  for  gas  soldering  of  cast  iron,  bars,  bands,  wires, 
sheets;  22.  LZHMts55-l-l;  23.  Ditto;  24.  Cast  brasses; 

25.  LMcsZH55-3-l ;  26.  Housings  of  radiator  stoppers; 
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TABLE  63.  CHEMICAL  COMPOSITION  OF  BRASSES 
MOST  WIDELY  USED  IN  AUTOMOBILE  MANUFACTURE  AND 
AUTOMOTIVE  REPAIR  INDUSTRIES 


1  '  ] 

2  X'.s. 

.  .1.1  v  O*.  i  .«)t. 

MApK*)  r!P’rVli:  j 

Cu  j 

la  | 

Mn  (Sn)  J 

PM-.:)  j 

i  O,  1 1 v*  *  h.li'l*  ^ 

4  ;iG3 

0>,0- -</>,(; 

5  ~  1 

Ocijjibiioa 

- 

|  -v0,.H 

0,10 

6  JI9J 

88,0 — 91 .0 

» 

— 

1  0,05 

[  0,10 

7  Jl% 

95,0-97,0 

9 

— 

0,03 

0,10 

JIC59-1 

57,0-00,0 

9 

— 

0,8-1, 9 

0,5 

'*  J1C59- 1 B 

57,0-01,0 

» 

— 

0,8-1. 9 

0,5 

10  JIC7I-3 

72,0— 75.0 

> 

— 

2, ‘1—3,0 

0,10 

11  .90  GO- ] 

59,0-01,0 

» 

(1,0- 1,5) 

--  0,3 

1.0 

1231  Mn3H-2 

57,0—1.0,0 

1 

!  ,0—2.0 

<0.1 

1.0 

13/KMii.VJ-M 

57,0-00,0 

9 

(»,;>— o,« 

•  0.2 

0,0-1, 2 

1 

((.,3-0,7; 

(0.1-0.  1) 

14  7!Mu>Kr>  j-3-l 

15  2109,)- 1 

53,0-58.0 

» 

3,0— 1,0 

0,2  (0,0) 

0,5— 1 ,5 

88,0-91 ,0 

1 

(0,25—0.75) 

;0,0> 

0.1 

Key:  1.  Brand  of  brass;  2.  Chemical  composition;  %*; 
3.  Not  more  than;  4.  L63;  5.  Remainder;  6.  L90; 

7.  L96 ;  8.  LS59-1;  9.  LS59-1V;  10.  LS74-3; 

11.  L060-1;  12.  LMts58-2;  13.  LZHMts59-l-l ; 

14.  LMtsZH55-3-l ;  15.  L090-1 

*  Content  of  phosphorus  for  all  brasses  0.01-0.02%; 
antimony  for  brass  LZHMts59-l-l  and  LMts.ZH55-3-l  up  to 
0.01%,  for  all  remaining  brands  up  to  0.005%;  bismuth 
0.002-0.003%. 


TABLE  64.  MECHANICAL,  PHYSICAL  AND  TECHNOLOGICAL 
PROPERTIES  OF  BRASSES  MOST  WIDELY  USED  IN 
AUTOMOBILE  MANUFACTURE  AND  AUTOMOTIVE  REPAIR  INDUSTRIES 


1 

Mapha  /laiymi 

,  ?- 

! 

|  <J 

1  c 

X 

h  « 

i  2  * 

*J 

X  3 

! 

28 

S* 

i  «  nu 

H  C  • 

|  0„.  •.  /  ,'  •!  11 »  | 

ft.  i 

|  /Hit  \l  t  W  W  '  j 

Jl 

*  r  x 
^  o  ■: 

« 

“-  •*  o 

*  >  H 

O 

*  e  o 
y  -  u 

O  ' 

<o 

«  tl 
o 

O  1 

5  ■* 

O 

n. 

a 

ca 

M 

6  I 

0*3 

X  x  = 

u  X  r 
x  £  v 

I  -  1 

!'J  1 

iJ  \ 

J  I 

r-» 

'-1  «*, 
0<0 

Jt  0  — 

l.  X  33 

9-- 

O 

; 

c 

J 

ft- 

ID  s 

0*3 

fSs 

*  oH 

*  -  X 

l"  JIGt 

8,13 

'.H15 

00 

i 

33 

1 

10 

101 

V; 

u 

V 

14  ;i«io 

8,78 

1015 

■18 

20 

1 

I  13 

130 

53 

18 

*. 

1  5  } lio 

8,85 

1070 

15 

21 

2 

30 

137 

59 

22 

2 

lh.'ICKM 

8,50 

1100 

05 

•10 

10  ' 

■15 

110 

90 

2,0 

.s 

1“  J1C74-3 

8,70 

<108 

(>5 

35 

4 

50 

— 

00 

— 

8 

1  JIOikM 

8,50 

ooo 

50 

38 

10 

■to 

— 

— 

7  7 

1 

1 '  Jl()>> )  1 

8,75 

1015 

52 

*/X 

5 

15 

143 

58 

7.5 

?'l  .1Mu5S2 

8,40 

880 

70 

■10 

— 

15,0 

175 

85 

12 

2 

2  >  ;i/KMuV)  1-1 

8,50 

800 

70 

•15 

— 

17 

100 

88 

12 

2. 

22  JlMu)K5.'>-3l 

8,5(1 

870 

00 

45  j 

— 

— 

105 

— 

?  5 

2' 

Key:  I.  Brand  of  brasses;  2.  Thickness,  g/cm^;  3.  Melting 
temperature,  °C;  4.  kg  (force) /mm2 ;  5.  Hard;  6.  Soft 
(annealed);  7.  Hard;  8.  Soft;  9.  Hard;  10.  Soft  (annealed) 
11.  (In  a  pliant  state);  12.  Processing  by  cutting,  ... 
illegible;  13.  L63;  14.  L90;  15.  L96;  16.  LS59-1; 

17.  LS74-3;  18.  L060-1;  19,  L090-1;  20.  LMts58-2; 

21.  LZHMts59-l-<l;  22.  LMtsZH55-3-l ; 
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TABLE  65.  CLASSIFICATION  OF  BRONZES 
ACCORDING  TO  CHEMICAL  COMPOSITION 


Biiam  flpom 

1  OCT 

2 

Mhi  i<:j 

.  3 

lift  HAWCIIIfJ 

i 

o 

4 

5  Or  j  r.,;ci>t  tc 

JIiiTcfiiiuo  | 

7  rocr 
'•>13-65 

g  rip.  OUCII  3-7-5- l| 
r>p.  one  3  12-5; 
lip.  OUC  5-5-5; 
l>p  (>:i,e  4-4  17; 

Dp  OUC  3, 5-7-5 

9  llaroionaemie  apMarvp.i 

.1  <ll(Tlll|ipilKlilli>lll|l.lX  ACU 
I'M,  II  IOM  'IIIUIC  (I'llC 

-K.6iiai.iiNX,  iimc.’to  Map.u 
OUC  3, 5-6-5  OUC  6-6-1 

i  >ip 

10  I'OCT 
614—64 

,,13 

1  in  pmicc 
A*’n>  Tiionan 

uiiim  rOCT<m 

lJJip.  OUCII  3-8-4  1 

Dp  0110  3-13-51 

Bp.  OUC  5-6-5; 

Bp.  OUC  4  8.5 

1  14  Dp-  OHC  C-6-3; 

Bp  OUC  3, 5-6-5; 

Bp.  OUC  6-7-3  ii  .ip. 

! 

12>poii3u  ii  *i yinunx  npe.i 
i(33iia'ionu  a.m  ii.iroroo 
i-’iimi  otaiiook  no  I'OCi 
1.13-65 

15  OUC  6  6-3  ann  iitjai  i 
...Kitopiicfi,  noa  yoccnu) 
uia.'iO  n  ap.  OUC  3,5  6-5— 
aan  ynopnux  nidfiO,  btv 
aok  KopoMucca  h  ap 

1  1 

1  '  1 

16 

17  ] 

rlecTOHA^pT* 

bp.  o  '10, 

Bp  oil  10  2—  flail  UT > 

nwe 

Bp  (.<!>  16  1; 

;*i».iraTi  ;i*» 

Bp  OU  10-2, 

5IA3-201,  lip  (/'Ml— .Tin 

lip.  OU  8-1; 

KOAt  il  CMiix|)ou.n.wopcn 

Bp  OUC  11-4-3, 

Bp  OC  KUO  —  .via  btv 

Bp  CUM  r-2  5; 

ion  ip.iKi.ipiiux  nonraTC 

Bp  OC  8-U, 

;ien  n  ai>- 

lip  OC  5-25; 

J 

Dp  00  10  10; 

19 

20 

Ii r.  ()-|>ll  H  Up 

HcibopMiipyc- 

roci 

21  Bp  i>«l>  6  5  0,15  2! 

>  Bp.  OII.C  4-4-2, 5  miipo 

MLIO 

5017 — 19  h 

Dp  0'l>  1  0,25; 

ko  npiiMCii sicicn  aah  an 

10025  —  62 

Bp  OU  i-3; 

Tli.|ipMKUIIOIIIIU.i  .UlT'.MO- 

Bn  OUC  4-4-2, 5; 

OlUtlllJX  »TyaoK.  lip 

lip  O0>  7-0,2 

Oil,  4-3—  flan  npyjKim 

kA.t’l.ilJOD  TOUAMOMOrO  U<i 

23 

24 

C(K \l  .1  T  n 

flO  p.ilKC 

Bp.  0‘1>  <>,5-0,4,  o 

-  Han  ,iiiT.i(|>;>nnuiiomiux 

•  Avk'v  fm  it  in  j 

■  ,p.  OUC  4-1-4 

AcraAOii 

|iuiimIOCI 

26  iityjowoftriucinu  -  ( ( rpifitaAtnue) 


-133  - 


Table  65,  con't 


27 


A/itoMminenue 


•>o  roci 


Cnniiuoniic"uo 


32 

rocT 

49.1— 51 


35  ^(.UMMICTUC 


I  UC 

193-51 


39  Mapraiiueoii-  40  POCT 
CTijc,  GspHiuiiic-  493 — 54 
DblO  I 


43  Aaiomihiiicbo- 
JKPJlMIICTbie, 
XPOMIICTWC, 
cypi.MsmtCTbie 
(iiecTaiiAapTiibie) 


oc.l’ip-  A3) 

Tip.  A7; 

Lip.  A)K  9-4 1 
Bp.  A)K  9-471; 
Bp.  A)M  I  10-4-4; 
Cp  A >K 1 1  10  4-4.0; 
lip.  A>KI I  1 1-0-6; 
Bp  A>i«:  7-1,5  l,5t 
Bp.  A  Mil  9  2; 

Bp  AMu  9  271; 
Bp  \Mn  10-2; 

Bp  A/KMu  10-3-1,5 
o  o  Bp  C  30; 

'  J  Bp  Cll  90  2.5 


37 


bp.  KMu  3-l| 
Bp.  Kll  1-3 


41  Bp 
-  Bp 


Mu5| 
Bp.  132; 

.  BUT 


Bp 


1,9; 
BUT  1,7 


44 


30 


JlOlITU, 
nmnmiKii, 
iioe  aiiTbc 


no/iocu,  noA 
BtyAKH,  <|iacon- 


Bp.  13A)K;  Bp.  BA)KMu4 
Bp  X  0,5;  Bp.  X  1,0; 
Bp.  Cyll  7-2 


ZlJIfl  roAi'JlinilKKCB  AH- 
ric.n.Mj?  Aw:raT(!;i<H  (cm. 
Tai'.M.  0-“) 

0  npywiiii  TonjiiiDiio- 

ro  O.ik.i,  noAAiiux  uuiaH 
roll  a  A|>. 

!  Bp.  Mu  5  — aad  acta- 
noii,  pnfioTaiomiix  npii  no 
iiMiioiuioii  TOMiicpaType, 
Copnnni:eni4o  (ipoii3i.i — Ann 
ii p\  /Xiiii  ii  ao.it  a  npiiGopo 
cipooiiiiii  ii  amnoi  poemm 

)  X  P'lMIICTliK  fipOII3l,l  — 

jnn  ano  in  poii  m  A/ienpn 
cnap  )'im.ix  aiinnpaTou, 

KOA.ICKTopuD  9A0K1  pOAHil- 

ratcncir,  cypb\im:ncTuc’— 
Ann  noAiHiiiiiHiiii'.a,  a.no- 
MlimiOOO>KC.'IC3IICTblO  —  AAII 

ijiacoimoro  Aim>H 


Key;  1.  Type  of  bronze;  2,  GOST;  3.  Brand  of  bronze; 

4.  Designation;  5.  Tinned;  6*.  Cast;  7,  GOST  613-65; 

8.  Br.  OTSSN  3-7-5-1;  Br.  OTS  3-12-5;  Br.  OTSS  5-5-5; 

Br.  OTSS  4-4-17;  Br.  OTSS  3,  5-7-5;  9.  Manufacture  of 
hardware  and  anti-friction  components,  including  automotive, 
instead  of  brands.  OTSS  3. 5-6-5  OTSS  6-6-3  and  others; 

10.  GOST  614-64;  11.  Br.  OTSSN  3-8-4-1;  Br.  OTSS  3-13-5; 

Br.  OTSS  5-6-5;  Br.  OTSS  4-8-5;  12.  Bronzes  in  ingots 

designated  for  making  cast  material  according  to  GOST  613-65; 

13,  According  to  former  action  by  GOST;  14.  Br.  OTSS  6-6-3; 

Br.  OTSS  3, 5-6-5;  Br.  OTSS  6-7-3  and  others;  15.  OTSS  6-6-3 
for  kingpin  bushings,  differential  axle  washers  and  others, 

OTSS  3. 5-6-5  for  bearing  washers,  arm  bushings  and  others; 

16.  Non-standard;  17.  Br,  O  10;  Br.  OF  10-1;  Br.  OTS  10-2; 

Br.  OTS  8-4;  Br.  ONS  11-4-3;  Br.  0TSN  5-2-5;  Br.  OS  8-12; 

Br.  OS  5-25;  Br.  OS  10-10;  Br.  OFN  and  others;  18.  BR.  OTS 
10-2  for  bushings  of  the  connector  arm  of  engine  YAAZ-204, 

Br.  OFN  for  synchronizer  rings,  Br.  OS  10-10  for  bushings  of 
tractor  engines  and  others;  19.  Deformed;  20.  GOST  50i/~49 
ard  10025-62;  21.  Br.  OF  6.5-0.15;  Br.  OF  4-0-2. 5;  Br.  OTS  4-3; 

Br.  OTSS  4-4-2. 5;  Br.  OF  7-0.2;  22.  Br.  OTSS  4-4-2. 5  is 


Key  for  Table  65,  con't. 

widely  used  for  anti-friction  automobile  bushings;  Br.  OTS  4-3 
for  valve  springs  of  fuel  pumps  and  so  forth;  23.  According  to 
former  action  of  GOST;  24.  Br.  OF  6. 5-0. 4;  Br.  OTSS  4-4-4; 

25.  For  anti-friction  components;  26.  Non-tinned  (alloy); 

27.  Aluminum;  28.  GOST  493-54;  29.  Br.  A5 ;  Br.  A7;  Br..  AZH 

9-4;  Br.  AZH  9-4L;  Br.  AZHN  10-4-4;  Br.  AZHN  10-4-4L;  Br.  AZHN  11-6-6; 
Br.  AZHS  7-1. 5-1. 5;  Br.  AMts  9-2;  Br.  AMts  9-2L;  Br.  AMts  10-2; 

Br.  AZHMts  10-3-1.5;  30.  Tapes,  bands,  bearings,  bushings,  sheet 

casting;  31.  Leaded;  32.  GOST  493-54;  33.  Br.  S  30;  Br.  SN  60-2.5 
34.  For  bearings  of  diesel  engines  (see  Table  68);  35.  Silicon; 

36.  GOST  493-54;  37.  Br.  KMts  3-1;  Br.  KM  1-3;  38.  For 

springs  of  fuel  tanks,  water  hoses  and  others;  39.  Manganese, 
Beryllium;  40.  GOST  493-54;  M..  Br.Mts5;  Br.  B2;  Br.BNT  1.9; 

Br.  2  BNT  1.7;  42.  Br.  Mts  5  for  components  operating  unaer 

high  temperature;  beryllium  bronze---  for  springs  and  tape 
in  instrument  building  and  aviation  construction;  43.  Aluminum- 
iron,  chromium,  antimony  (non-standard);  44.  Br.  VAZH;  Br.  VAZHMts; 
Br.  KH  0.5;  Br.  KH  1.0;  Br.  SuN  7-2;  45.  Chromium  bronze  for 

electrodes  of  electro-welding  equipment,  electric  engine  commutators; 
antimony  for  bearings,  aluminim-iron  for  shaped  casting. 
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TABLE  66.  CHEMICAL  COMPOSITION  AND  MECHANICAL 
PROPERTIES  OF  TINNED  CAST  BRONZE,  GOST  613-65 


1 

Mapxa  OpoNSbi 

2  XiiuimtxxnA  coc 

ia«'.  % 

3 

llHfl  .IHTbX 

Mi  a.i ii  nsec iuic 

4v  uoilc.  na 
(lie  Meiiec)* 

Sn 

Zn 

Pit  (Nl) 

5  ou, 

*  r  i  M  M  * 

A.  % 

Dp.  OU.CH  3-7-5- 1 

2,5 — 4,0 

0,0-  9.5 

3, 0-6,0 

7  ! 
'  ll  KOKIIJIb 

21 

5 

ii 

(0,5-2, 0)! 

8  B  'icmjiio 

18 

8 

Bp.  OUC  3-12-5 

2,0— 3,5 

8,0-15,0 

3,0— 6,0 

B  KOKII/lb 

21 

5 

B  3CM.110 

18 

8 

Dp-  OUC  5-5-5 

4, 0-6,0 

4,0—  6,0 

4, 0-6,0 

B  KOKH  Jib 

18 

4 

B  3CM  JllO 

15 

6 

Bp.  OUC  4-4-17 

3, 5-5,0 

2.0-  6,0 

14-20 

_ 

— 

— 

B  VMHIO 

15 

V 

Dp.  OUC  3, 5-7-5 

3. 0-4, 5 

6,0-  9.5 

3, 0-6,0 

B  KOKII/lb 

18 

4 

B  3CM/IIO 

15 

6 

Key:  1.  Brand  of  bronze;  2.  Chemical  composition*,  %; 

3.  Type  of  casting;  4.  Mechanical  properties  (not  less 
than) 2;  5.  kg  (force) /mnr;  6.  Br.  OTSSN;  7.  In  an  ingot 

mold;  8.  In  earth;  9.  Br.  OTSS. 

1.  The  remainder  copper.  Acceptable  quantity  of  additive: 
antimony  for  all  bronzes  up  to  0.5%;  iron  for  all  bronzes  up  to  0.4% 
aluminum  and  silicon  for  Br,  OTSSN  3-7-5 -1  and  Br.  OTS  3-12-5  up 

to  0.02;  for  the  remaining  brands  up  to  0.05%;  total  content  of 
additive  for  all  bronzes  up  to  1.3%.  i 

2.  Hardness  for  all  bronzes -  HB  60,  not  less  than. 
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TABLE  67.  CHEMICAL  COMPOSITION  AND  MECHANICAL 
PROPERTIES  OF  TINNED  DEFORMED  BRONZES  GOST  5017-49  and  10025-62 


i  ! 

Mopxa  Gpoiou  mo 

fOCT  0017-49 

2 Xiimh'.ociuiji  eocrau 

% 

CoCTOHHjie 

|  ix  Aic.x  ,1111  see r no  cnonCTDa 

Sn  (Pb) 

„  1 
1 

7n 

<v 

A  /  !m  k* 

-5  . 

1  r  ,.r,uocrt 
ill) 

16 

Bp.  0<h  6.5-0.15 

0,0— 7,(1 

0.1- 

— 

f>  Aim  hoc 

35-45 

00-70 

70-90 

0,25 

')  1 1'.'iV.JO 

70— So 

7  —  i  J 

Bp  OO  4-0,25 

3, 5-4,0 

0,2- 

— 

Al.ll  hoc 

30-38 

40-58 

55-70 

0,3 

Titepfloe 

50-70 

0-10 

100-170 

Bp  OU,  4-3 

3, 5-4,0 

— 

2.7— 

AlurKoc 

30-40 

35-45 

50-70 

3.3  i 

1  KcpAoe 

50-00 

3—  0 

150-170 

Bp  OUC  4-4-2, 5 

3, 0-5,0 

— 

3,0- 

Aim  hoc 

30-35 

35-45 

50-70 

(1.5-3, 5) 

5,0 

Tiicpaoc 

55—05 

2-  4 

150—  ]  70 

lip.  0<t>  7-0,2 

o_ 

=o 

1 

© 

f". 

0,10- 

-  ] 

3r>iiiyM<r 

45 

15 

130-200 

(FOCT 

0,25 

lipCCl  Oh, 111- 

37 

55 

1 1c  MOHCC 

10025—1,2) 

1 

4  ii.'in  | 

1 

15 

Key:  1.  Brand  of  bronze  according  to  GOST  5017-49;  2.  Chemical 

composition!,  7.;  3.  Condition;  4.  Mechanical  properties; 

5.  kg  (force)/mm2;  6.  Hardness  HB;  7.  Br.  OF;  8.  Soft; 

9.  Hard;  10.  Br.  OTS;  11.  Br.  OTSS;  12.  Br.  OF  GOST; 

13.  Drawn;  14.  Extruded;  15.  Not  less  than. 

1.  The  remainder  copper. 

2.  Acceptable  content  of  additives:  bismuth  for  all  bronzes 
up  to  0.0027.;  antimony  and  aluminum  for  Br.  OF  7-02,  up  to  0.01, 
for  remaining  brands  up  to  0.002;  iron  for  Br.  OF  6. 5-0. 5  and 

Br.  OF  4t-0.25  up  to  0.02,  for  the  remaining  brands  up  to  0.057. 
silicon  for  Br.  OTSS  4-4-2. 5  must  not  be,  for  Br.  OF  7-02  up 
to  0.02,  for  remaining  brands  up  to  0.002;  lead  for  Br,  OTSS 
4-4-2. 5  and  Br.  OF  7-02  must  not  be,  for  remaining  up  to  0.2; 
phosphorus  for  Br.  OF  7-02  up  to  0.02,  for  Br.  OTS  4-3  and 
Br.  OTSS  4-4-2. 5  up  to  0.03;  sulfur  for  Br.  OF  7-0.2  up  to 
0.02;  total  content  of  additives  for  all  brands  from  0.1  to 
0.27.. 


§  3.  Anti-friction  Alloys  and  Solders 

Anti-friction  alloys  (Table  68)  are  widely  used  in  automobile 
manufacture  for  lining  bushings  of  crankshaft  and  connecting  rod  bearings 
of  the  engine  crankshaft,  bearing  bushings  of  camshafts,  connecting  rod 
bushings  of  the  crankshafts  of  the  compressors  and  in  various  other  cases 
Sometimes  relining  of  the  bushings  occurs  in  automotive  repair  industries 

At  the  present  time,  low-antimony  lead  alloy  SOS  6-6  is  primarily 
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used  in  carburetors  of  automobile  engines;  it  possesses  eroecially  good 
resistance  to  cyclical  deformation  and  chipping. 

For  the  older  brands  of  carburetors  in  engines  tinned  babbit  B89  and 
B83  are  widely  used  and  also  lead-antimony  babbit  BT  and  others  (GOST  1320-55). 

Their  use  as  substitutes,  especially  when  repairing  bushings  of  camshafts 
of  automobile  engines,  is  acceptable  at  the  present  time. 

For  lining  bushings  of  crankshaft  and  connecting  rod  bearings  of  the 
crankshafts  (Table  69)  of  diesel  automobile  engines  lead  bronze  is  used, 
usually  BrS-30. 

Besides,  for  lining  bushings  of  diesel  and  carburetor  engines  in  recent 
years  alloys  on  an  aluminum  base  (alloy  ASS  6-5  and  others)  are  used.  Thin 
walled  bushings  primarily  lined  with  leaded  bronze  or  an  aluminum  alloy  have 
the  most  strength,  the  least  tendency  to  chip,  good  heat  conductivity,  high 
temperature  resistance.  Thus,  bearings  of  leaded  bronzes  can  operate 
reliably  at  a  temperature  up  to  350°C. 

An  inadequacy  of  these  bushings  is  slightly  higher  abrasion  of  the 
collar  of  crankshafts  of  engines,  complicated  technology  in  relining 
under  automobile  repair  industry  conditions. 

Soldering  tin-lead  and  copper-zinc  (Tables  70  and  71)  is  widely  done 
both  in  automobile  manufacture  and  in  automotive  repair  industries.  Silver 
solders  (Table  72  and  74)  in  automotive  manufacture  and  repair  industries 
are  seldom  used. 

The  good  properties  of  silver  solders  are  high  mechanical  strength, 
ductifity,  electrical  conductivity  and  corrosion  resistance.  1 

Melting  temperature  of  silver  solders  is  600-900°C. 

They  are  used  most  often  for  soldering  critical  connections  of 
electrical  instruments  and  electrical  wires,  the  soldering  of  plates  of 
hard  alloys  to  housings  of  tool  clamps  and  other  instruments.  Table  73 
shows  the  composition  of  fluxes  for  soldering  tinned,  copper-zinc, 
aluminum-copper-silicon  and  silver  solders. 
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TABLE  63.  CHEMICAL  COMPOSITION  OF  ANTI-FRICTION 
ALLOYS  USED  FOR  LINING  BUSHINGS  OF  CONNECTING  ROD 
AND  CRANKSHAFT  BEARINGS  OF  ENGINE  CRANKSHAFTS 


>  1 

2 

3 

OcuodhgA  xttMimecxHft 

1'pyn.ia  cn/iauon  % 

Map«4  CiuiDbo 

Sn  (S>) 

Sb  (Ca, 

Cu  vN.t/ 

Cd  (Mjj) 

5  iiaGGiiibt  o-nouniMCTbie, 

6  B89 

fOCT  1320  -  55 

8  BaCGmu  cBmmoBocypb- 

683 

(j  B16 

MBHIICTbie.  MaaOOaOBBIIIl- 

CTbie,  rOCT  1320  -  55 

bG 

10  EaMlITbl  CBHHUOBO* 

BH 

61 

.1  bka 

Ka/ibUCBue,  rOCT  1209-59 

12  Ma/iocypb.MnmiCTfciA  1 

6K2 

1  COC  0-6 

cammooufl  ch/i.io 

14  AaiOMiiiiMcaue'  cn^aabii' 

A.ibuycmi 

* 

«JU» 

if.  CfliiimoBiiciue  ftpoiisti, 

AM  iwa 
ACC  <>-5 
ACM 

j^yBp  C-30 

(  OCT  493-54 

1  : 

BpCll  CO-2.5 

^  A-ntoMiimieahifi  cnaas 

^$lcM3-9G5 

OcT0/Ib- 

ytioc 

7,25-8,25 

2,5-3, 5 

-  1 

» 

10-12 

5, 5-6, 5 

— 

15-17 

15-17 

1,5— 2,0 

— 

5-6 

14-16 

2,5— 3,0 

1,75- 

2,25 

9-11 

13-15 

1, 5-2,0 

1.25— 

1,75 

9-11 

14—16 

0, 7-1,1 

— 

— 

'0,8*— !,’*) 

f  .A  O' 

'  • 

1, 5-2,5 

(0,35—  0,55) 

(0.25— 

0,50) 

(0,04- 

0.09) 

5, 5-6, 5 

6,5— 6,5 

— 

— 

<1,00- 

1.25) 

— 

7. 0-9,0 

— 

— 

5,0-6, 0 

— 

AO  0,5) 

— 

3,0 — 5,0 

— 

<0,3-0, 7) 

— 

— 

Ocra/ib 

iioe 

— 

— 

» 

— 

(1,0 — 1,6 

— 

1 ,0—1,4 

(0,25— 

0.50) 
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Table  68 
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Key  for  Table  68:  1.  Group  of  alloys;  2.  Brand  of  alloy; 

3.  Basic  chemical  composition,  7.;  4.  Additives,  ;  not  more 
than;  5.  Babbits  tinned,  GOST  1320-55;  6.  B89;  B83; 

7.  Remainder;  8.  Babbits  lead -antimony,  low-tin,  GOST  1320-55; 
9.  B16 ;  B6;  BN;  BT;  10.  Babbits  lead-calcium,  GOST  1209-59; 

11.  BKA;  BK2;  12.  Low-antimony  lead  alloy;  13.  SOS  6-6; 

14.  Aluminum  alloys;  15.  Alcusin  "D";  AM  or  ASS  6-5;  ASM; 

16.  Leaded  bronzes,  GOST  493-54;  17.  71  S-30;  BR  SN  60-2.5; 

18.  Aluminum  alloy;  19.  MeMZ-965;  20.  Zinc. 


TABLE  69.  ANTI-FRICTION  ALLOYS  USED  FOR  LINING  THE 
THIN  WALLED  BEARING  BUSHES  OF  CRANKSHAFTS 


i  Maprtd  cn-iana  rjiu  ja/iituKii  oh/idAuioUt  iioa 


M3MA-407*. 

„  McM3-965 

.  M-20 

c  TA3-2I 

z3il.fi- 120 

?  TA3-51 

19 

2  M3MA-108 

3 

4 

16 

5 

17 

o 

18 

14  COC  0-6 

A/lioMiiiiuuukiii 
i  c;  oiiji.ih 

J  McM3t# 

083,  Oil, 
Of  ;i  iip. 

COC  6-0 

COC  (i-0, 
083,  01  ii 
up- 

COC  o-G, 
083,  L.T  ii 
flp- 

(UHUIUlivOt’  KOdCUMd  i  0 f  O  UdAu 

AUMf  d  IC.'I?! 

g  Jli.'l-IOi'*** 
20, 

COC  0-G 

9  J!  LI-375  ] 
20 

COC  0-(> 

q  1  A3  «.'» 
COC  2-9. 

lllA3-53  j 

Co9?6-0 

2  MA3-2UI 

Op  Ci'.'Oi 
ACM 

3  51M3-28u 

Ij-i  C  .«) 
ACM 

Key:  1.  Brand  of  alloy  for  lining  bushings  under  bearings 
of  crankshafts  of  engines;  2.  MZMA-407*,  MZMA-408;  3.  MeMZ- 

965;  4.  M20;  5.  GAZ-21;  6.  ZIL-120;  7.  GAZ-51;  8.  ZIL- 

130***;  9.  ZIL-375 ;  10.  GAZ-66;  11.  GAZ-53;  12.  YAAZ- 

204;  13.  YAMZ-236 ;  14.  SOS  6-6;  15.  Aluminum  alloy  MeMZ** ; 

16.  B83,  BN,  BT  and  others;  17.  SOS  6-6;  18.  SOS  6-6,  B83, 

BT  and  others;  19.  SOS  6-6,  B83,  BT  and  others;  20.  SOS  6-6; 

21.  Br  S-30  ASM. 

*  The  basic  thin  walled  bushing  of  crankshafts  and  bushings  of 
the  camshaft  is  taped  with  a  thickness  1.45-2.50  ram,  made  from  steel 
08,  20,  or  35. 

**  Connecting  rod  bushings  are  lined  with  leaded  bronze  Br  S-30. 

***  The  engines  of  new  brands,  in  particular  ZIL-130,  ZIL-375 
and  GAZ-53,  use  a  tri-metal  bearing,  which  has  between  the  babbit  and 
the  steel  tape  a  layer  of  -'eramic-metal  (GAZ-53)  or  copper- nickel 
(ZIL-130,  ZIL-375). 


TABLE  70.  CHEMICAL  COMPOSITION  OF 
TIN-LEAD  AND  COPPER- ZINC  SOLDERS 


I  pynnu  npiu.ocn*  ^ 

MapKi  npuuoH 

2 

^  XiiMii'JCCKiir<  <(u;arl, 

ft 

$»> 

Sl> 

Cu 

+  OaoBiiiiiicTocuiimio- 

5  hoc  4-(> 

3—  4 

5-0 

uwe  (MfirKiic),  I'OCT 

HOC  18 

17-18 

2-2,5 

_ 

1499—54* 

HOC  30 

29-30 

1, 5-2,0 

_ 

rioc  40 

39—40 

1, 5-2,0 

HOC  50 

49-50 

81  Se  Oo/iee  0,8 

hoc  (>i 

59-01 

lie  6o^ce  0,8 

HOC  90 

89-90 

He  Co.iee  0,15 

— 

Me/inomiiiKonue 

7  n.MU  30 

_ 

_ 

C4 — 33 

(Tnepauc),  TOCT 

nMU  48 

— 

— 

46—50 

1534  — -12 

HMll  54 

— * 

— 

52-58 

Key:  1.  Groups  of  solders^-;  2.  Brand  of  solders; 
composition^ ,  %;  4.  Tin-lead  (soft),  GOST  1499-54*; 

6.  Copper-zinc  (hard)  GOST  1534-42;  7.  PMTS; 


3.  Chemical 
5 .  POS ; 


1.  Tin-lead  solder  comes  in  ingots,  large  and  trihedral  bars, 
wire,  tape  and  pipe,  filled  with  flux  (rosin).  Copper-zinc  solder 
comes  in  two  types  of  grain  groups:  A-  size  of  grain  from  0.2-3  mm 
and  B-  size  of  grain  from  3-5  mm. 

2.  For  tin-lead  solders-—  the  rest  is  lead.  An  acceptable 
quantity  of  additive:  bismuth  up  to  0.1%;  arsenic  up  to  0.05;. 
iron,  sulfur,  zinc  and  aluminum  Up  to  0.02  for  all  brands;  nickel 
for  the  first  four  brands  up  to  0.08,  for  the  remaining  brands, 
up  to  0.02;  copper  for  the  first  three  brands  up  to  0.15,  for 

POS  90  up  to  0.08,  for  the  remaining  brands  up  to  0.107.;  for  copper- 
zinc  solder---  the  remainder  is  zinc.  For  PMTS  36  an  acceptable 
quantity  of  iron  is  up  to  0.1,  lead  up  to  0,57.. 

*  From  1971  on  introduced  under  GOST  1499-70. 
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TABLE  71.  PROPERTIES  AND  AREAS  OF  USE 
IN  MACHINE  BUILDING  AND  AUTOMOTIVE  REPAIR  INDUSTRIES 
OF  TIN-LEAD  AND  COPPER-ZINC  SOLDERS 


tipunoct. 

i 

1 

.  s  1  ,  ii  >r, 
hoi  ii  pac 

•V 

kT/am’ 

3 

1 

llii 

u 

I 

! 

m 

s 

IlpHMC.’ClIHe 

6 

l 

2 

3 

4 

0  1 

* 

7  O.ioi)*)  n  nciocnmi- 
uonuo  (I'OCT 
1199—5!) 

g  HOC  i-r. 

265 

5,8 

14 

10,7 

9/i'lil  ruiKKtl  MCOTnCTCTnCHUblX 

llll’l  111 

HOC  18 

277 

2.8 

10,5 

10,2 

107  m  il aiiKii  n  awi. omul  hy.io- 
.nil,  acrkoiihix  , idiom  lOnac.i,  r,an 
..i.Kciiiiii  [iK.i.iaiJiiion.  jaanihiC' 
mmx  ciinnuoui.i.'::i  O.ioOnravn 

HOC  30 

* 

256 

3,8 

10,1 

9,1 

1  n.MKii  pnAii'iropon,  to:i- 

.11.4.0  h  uo  uyxonpoiio,i(ifi.  tom 
;!.ih"i.ix  6ni<»;h.  ^y>Kcnmi  hu.i, 

’auiiic.i 

>  i 

o 

3  1 

i  4 

i  3 

(IOC  -10 

235 

3.2 

13,7 

9,3 

noc  53 

209 

3,6 

14,9 

8,9 

HOC  61 

165 

— 

12,6 

8,5 

14  McanoiiniiKonue 

<rocr  i '  vi — 42) 

L5  I1MU  3j 

823 

_ 

7,7 

n.MU  48 

870 

21 

130 

8,2 

11MU,  51 

888 

20 

i 

i 

9J 

8,3 

I  o 

i _ _ 


7l.ni  iw m km  piuiiniopon,  ion- 
:imio  -ii  m>3,iyxoiip(iiio;ion,  nsro- 
HU  I,' •Ill'll  <1110.1011  /I.T5I  XpOMHpO* 

niniiAi,  .•iViKcmiii  uK.i.iai.iiuoii  nap. 

;1.ih  ii.iit mi  aoio  u’ii  j.iOKrpoI3 
(>fl'jp\:it)ll.llliltl  (MM  lOKIOpOB, 

>  U  KlpoltpOmUMl  II  T  II  ),  1)03- 
,3)  xo -  ii  lon.imioiipobojou 

■  tyl  n:  n.i ii i< it  aor.i.'ion  in  .i.ny- 
mi.  coaop,K.i:uo.i  ,k>  us"o  Moan 
.'Lin  iuiikii  'icam.'X  i.iu,i.i')b,  ^ -j 
in.  ( p,K.ii  iiix  cm  imo  iii*".,  voaii 
Han  lu.ikii  "o.i.i,  ''pnii',.  nlS 
oi.nn,  a. in  i  .i  i  .mu  n.'.m.i  aa.i- 
aoii  iij  ccporo  ii  Koiinoio  nyry- 
|  ii. i1 
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Key  for  Table  71:  1.  Brand  of  solders;  2.  Temperature  of 

complete  melting;  3.  ^*6  ,  kg  (force)/mra  ;  4.  HB;  5. 

Thickness,  g/cnr;  6.  Use;  7.  Tin-lead  (GOST  1499-54); 

8.  POS;  9.  For  soldering  non-critical  seams;  10.  For  soldering 
and  tinning  bodies  of  light  automobiles,  for  tinning  bushings 
cast  from  lead  babbits;  12.  For  soldering  radiators,  fuel-and 
air  ducts,  making  anodes  for  chroming,  tinning  bushings  and 
others;  13.  For  soldering  components  of  electrical  equipment 
(commutators,  electrical  conduit  and  others),  air-  and  fuel  ducts; 
14.  Copper-zinc  (GOST  1534-42);  15.  PMTS ;  16.  For  soldering 

components  of  brasses  containing  up  to  687.  copper;  17.  For 
soldering  copper  alloys  which  contain  more  than  687.  copper; 

18.  For  soldering  coppers,  bronzes  and  steels  for  gas 
soldering  of  components  from  sulfur  and  forged  cast  iron.l 

1.  For  the  purposes  shown,  one  can  use  alloy  and  plain 
brasses  of  che  following  brands  as  solders:  LS59-1,  L060-1, 

LMts  58-2,  LZHMts  59-1-1,  L-62,  L-68  (GOST  1019-47), 
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TABLE  72.  CHEMICAL  COMPOSITION  OF  SILVER 
SOLDERS  (GOST  1890-56) 


2 

I  ^  XllMIIVeCKIlA  COCTOO.  %♦ 

Map«a  npunon 

AtJ 

Cu 

Zn 

o>i>) 

P 

(M») 

Cd 

Sn 

;N»> 

l 

2 

3 

4 

5 

6 

7 

i  nCp  72 

71,5-72.5 

27,3-28,5 

llCp  50 

40,5—50,5 

49,3—50,5 

— 

— 

1 

_ 

ncp  70 

C9, 5-70, 5 

25,5  —  26,6 

3.0-  5.0 

_ 

IlCp  65 

64,5— j5, 5 

19,5—20,5 

13.5-16.0 

— 

_ 

HCp  45 

44,5-45,5 

29,5—30,5 

23,5-26,0 

_ 

_ 

HCp  25 

24,7-25,3 

39,0—41,0 

33,0-36,5 

_ 

_ 

_  - 

ncp  I2M 

11,7-12,3 

51,0-53,0 

34,0-37,5 

— 

ncp  io1 

9,7-10,3 

52,0—  54,0 

35,0-  38,5 

— 

— 

— 

HCp  71  4 

70,5-71,5 

27,0-28,7 

_ 

0.8  -1,2 

_ 

ncp  25<j> 

24,5-25,5 

o9.0— 71,0 

— 

■*,5-5,5 

_ 

_ _ 

ncp  15 

5 

14,5-15,5 

79,2-81,2 

— 

4, 5-5,0 

— 

— 

nco  50Kj 

49.5—50,5 

15,0-17,0 

14,0-18,0 

— 

17,0-19.0 

— 

1  1  7 

1  3 

1 

1  3 

1  " 

1  7 

4 

ncp  44 

ncp  40 

i 

43,0-35,0 

41,0-39,0 

26,0-28,0 

16,4-17,4 

I 

14,0-18,0 

16,6—17,8 

(2,5— 3,5) 

7, 0-9,0 

25,0-26.5 

(1,5- 

2.5) 

(0,1- 

HCp  37,5 

37,0-38,0 

47,8-49,8 

5,0— 6,0 

(7,9— 3,0) 

•  _  1 

0,5) 

HCp  3KJ5 

2,5— r.  5 

— 

0,5-1, 5 

- 

95-97 

— 

HCp  62 

61 ,5-62,5 

27,0 — 29,0 

— 

— 

- 

8.5- 

11,5 

UCp  3 

2. 7-3, 3 

— 

(96,0—93,0) 

— 

— 

— 

flCp  2,5 

2, 2-2,8 

— 

(91 ,0—93,0) 

— 

- 

S  n_  e  -i 

ncp  2,o 

1. 7-2, 3 

1 

(61 ,5—64,5; 

- 

4, 5-5,5 

29,0- 

31,0 

ncP  l.o 

1,2-1, 8 

i 

,82,0—85,0; 

- 

— 

11,0- 

16,0 

Key:  1.  Chemical  composition,  %* ;  2,  Brand  of  solder; 

3.  PSr ;  4.  F;  5.  Kd. 


*.  An  acceptable  quantity  of  addititive  for  all  PSr  72  and 
PSr  50  is  up  to  0.25%,  for  PSr  71  up  to  0.3,  for  the  remaining 
brands  up  to  0.57,;  included  is  lead  for  the  first  two  brands  up  to 
0.05%,  for  the  remaining  six  brands  up  to  0.15,  foi  PSr  44  up  to 


TABLE  73.  FLUXES  FOR  SOLDERING  TIN-LEAD, 
COPPER-ZINC,  ALUMINUM  AND  SILVER  SOLDERS 
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I'pynuu  npmioco 

2  1 

npilMCHClUIC  | 
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Key:  I.  Group  of  solders;  2.  Use;  3.  Chemical  composition 
of  the  flux,  7.;  4.  Tin-lead;  5.  For  soldering  components 

of  various  materials;  6.  Aqueous  solution  ZnC^-lOO.  Aqueous 
solution  ZnCl2~75,  NH^Cl-25.  Alcohol  solution  of  rosin-100; 

7.  Copper-zinc;  8.  For  soldering  copper  alloys;  9.  Sodium- 
tetraborate  (Na2B^0y)-100;  10.  For  soldering  copper  alloys, 

cast  iron,  soldering  plates  of  hard  alloys;  11.  Na2B4C>7-50, 

Boric  acid  (H3B04)-50;  12.  Aluminum-copper-silicon; 

13.  For  soldering  components  of  aluminum  alloys;  14.  KF  or 
NaF-8-12,  LiCl-25-25,  ZnClo  8-15,  KC1-  remainder;  15.  KF  or  NaF 
-10,  NaCl-15-20,  BaCl2-10-l£,  ZnCl2-30-40,  KC1-  remainder; 

16.  Silver;  17.  For  soldering  plates  from  hard  alloys, 
electrical  conduit  and  in  all  cases  which  require  a  high 
resistance  to  corrosion,  bending,  impact  and  vibrational  load; 

18.  H3BO4-57,  KF  or  NaF-  53;  K3BO4-57,  CaF2-43. 
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TABLE  74.  PROPERTIES  OF  SILVER  SOLDERS 
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Key:  I.  Ba~ic  properties;  2.  PSr.  3.  F.  4^  Kd; 

5.  Interval  of  temperature  of  crystallization,  C; 

6.  kg  (force) /rarrr ;  7.  Thickness,  s/ctnJ. 
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CHAPTER  V.  METALS  AND  MATERIALS  USED  FOR 
RECONDITIONING  AUTOMOTIVE  PARTS 


§  1.  Metals  and  Materials  Used  for  Reconditioning  Automotive  Components 
by  Welding,  Surfacing  and  by  Metallic  Spraying 

Welding  and  surfacing  of  materials  involve  steel  welding  and  fillet  wire, 
welding  bars  of  various  metals,  coatings  (greasing),  fluxes,  electrodes, 
fuel  and  shielding  gases  and  calcium  carbides. 

All  the  data  on  welding  and  filler  rods  and  their  coatings  is  covered  in 
GOST  2246-70  by  six  brands1 of  carbon,  30  brands  of  alloy  and  41  brands  of 
nigh-alloy  wires  (Table  77). 

Welding  wire  is  intended  for  making  electrodes  for  manual  arc  welding 
and  fusing  of  metal  components  and  structures.  In  the  automobile  repair 
industry  certain  brands  of  welding  wire  are  used  when  reconditioning  com¬ 
ponents  by  mechanical  types  of  fusion. 

Inasmuch  as  high-alloy  wire  is  seldom  used  when  reconditioning  compon¬ 
ents,  Table  77  shows  the  chemical  composition  only  of  the  most  widely  used 
brands.  All  the  brands  of  carbon  welding  wire  have  a  wide  use  in  automotive 
repair  and  motor  transport  industries.  Of  the  alloy  wires  the  most  widely 
used  when  reconditioning  components  are  the  brands:  Sv-08GS,  Sv-08G2S, 
Sv-12GS,  Sv-18KHGS,  Sv-18KHMA  and  others.  Of  high-alloy-—  Sv-12KH13. 

Welding  wire  is  made  with  a  diameter  from  0.3  to  8.0  mm,  designed  for 
welding  (filling)  or  for  making  electrodes  (E)  with  or  without  copper  plating 
(0) ,  and  various  smelting.  All  of  these  are  taken  into  account  in  the 
conventional  designations  accepted  by  GOST.  For  example,  the  conventional 
symbol  of  wire  Sv-08A  with  a  diameter  of  3  mm,  intended  for  making 
electrodes  is:  "Wire  3  ?•  -08A-E,  GOST  2246-70. 

All  trademarks  of  steel  filler  rod  (Table  75  and  78)  are  intended  for 
use  in  mechanical  arc  welding.  The  wire  used  for  making  electrodes  is 
not  considered  here. 

When  repairing  automotive  parts  all  brands  of  carbon  filler  rod 
are  widely  used.  Of  the  alloy  and  high-alloy  batches  the  most  satisfactory 
are  the  following  brands:  Np-30KHGSA  (which  replaces  the  widely  known  wire 
Sv-30KHGSA),  Np-2KH14,  Np-3KH13,  Np-10G3,  Np-G13A.  GOST  10543-63  does  not 
cover  brands  of  carbon  fusing  wire  with  an  average  content  of  carbon  less 
than  0.307.  which  is  explained  by  the  use  of  welding  wire  (GOST  2246-70) 
brands'  SV-08,  SV-10GA  arid  others  (see  below)  along  with  the  filler 
rod. 


Filler  rod  is  made  with  a  diameter  from  0. 3-3.0  mm.  The  conventional 
symbols  of  the  wire  can  be  deciphered  in  the  following  way:  Np —  filler 
rod,  the  first  symbols  are  the  average  content  of  carbon  (if  the  cipher 
has  2  digits  or  3 —  in  hundredths  of  per  cent,  if  the  number  has  a  single 
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digit -  in  tenths  of  parts  of  per  cent),  more  letters  correspond  to  the 

accepted  symbols  of  the  alloy  elements,  and  numbers  placed  to  the  right  of 
the  letters  to  the  average  content  of  these  elements  in  per  cent.  Greasing 
of  the  electrodes  is  divided  into  thin  (stabilizing  burning  of  the  welding 
arc)  and  thick  (high-quality) ,  used  for  shielding  welded  seams  from  the  effect 
of  the  air  atmosphere,  cleaning  oxides  from  the  metal,  the  alloy  metals  and 
also  for  stabilizing  the  arc  (which  is  ionized  in  the  air  in  the  space  between 
electrodes).  Electrodes  with  a  thin  grease,  as  a  rule,  have  a  chalky  coating, 
diluted  in  a  sodium  silicate  solution,  thickness  0.2?-0.4  mm  per  side.  The 
greatest  advantage  of  these  electrodes  is  the  simplicity  of  their  manufacture. 
Electrodes  with  thick  greasing  are  mainly  used  when  reconditioning  automotive 
parts.  The  most  widely  used  components  of  the  coating  of  these  electrodes 
are  presented  in  Table  76. 

Electrodes  for  manual  arc  welding  and  filling  have  a  metallic  welding  rod, 
GOST  2246-70,  and  a  coating  of  grease  of  various  types.  Low-carbon  steel  rod, 
brands  Sv-08  and  Sv-08A,  are  most  often  used  for  reconditioning  automotive  parts. 

The  brands  of  electrodes  of  general  designation  for  welding  of  copper  and 
alloy  structural  steels  and  alloy  heat-resistant  steels  are  covered  in  GOST 
9467-60  (Table  79).  These  electrodes  with  a  variety  of  uses  and  varied  form 
in  the  composition  of  the  coatings  are  widely  used  when  reconditioning 
automotive  parts.  GOST  9467-60  not  only  regulates  the  mechanical  properties 
of  the  metal  surfaced,  with  electrodes  enumerated  in  Table  79,  but  also 
established  the  type  of  composition  of  their  coatings  (Table  80). 

In  the  symbols  for  the  type  of  electrodes,  the  number  after  the  letter 
E  (see  Table  79)  characterizes  the  critical  tensile  strength  of  the  metal  seam, 
the  letter  A  at  the  end  of  the  symbol  shows  increased  ductility  and  viscosity 
of  the  metal.  The  full  designation  of  the  symbol  of  the  electrodes  according 
to  GOST  9467-60  includes  the  trademark,  the  type,  the  diameter  and  greasing 
of  the  electrode.  For  example,  tue  symbol  of  the  electrode  trademark  TSM-7 , 
type  E-42  with  a  diameter  of  5.0  mm  with  a  mining-acid  coating  is  written  in 
the  following  way:  TSM7-E42-5,  o-r,  GOST  9467-60.  Each  type  of  electrode 
according  to  GOST  9467-60,  depending  on  the  composition  of  the  coating, 
corresponds  somewhat  to  the  brand  of  electrode. 

Along  with  general  types  of  electrodes  used  in  reconditioning  automotive 
parts  metal,  electrodes  are  widely  used,  which  are  covered  by  GOST  10051-52 
for  filling  surface  layers  with  particular  properties  (Table  81). 

These  electrodes  have  a  thick  (high-qualit;  )  grease  and  metal  bar  of  alloy 
or  high-alloy  steel. 

The  full  conventional  symbol  of  the  electrodes  for  filling  surfaces  with 
particular  properties  includes:  the  brand  of  electrode,  the  type  of  electrode, 
the  diameter  of  the  bar,  the  number  of  the  standard  and  the  transportation 
according  to  GOST  9466-60.  For  example,  the  conventional  designation  of  an 
electrode  brand  OZN-300,  type  EN-15G3-25  with  a  diameter  of  5  mm,  is  written 
in  the  following  manner:  OZN-300- EN-15G3-25-5 .0 ,  GOST  10051-62  and  GOST  9466-60. 
GOST  9466-60  contains  information  on  the  dimensions  of  the  electrodes  for 
manual  welding  and  fusing  (diameter  from  1.6-12  mm,  length  250-450  mm), 
method  of  testing  them,  ruLes  for  trademarking,  storage  and  transport. 
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Materials  for  manual  welding  and  surfacing  of  steel  components.  The 
weldability  of  steel  components  depends  on  their  content  of  carbon.  In  most 
cases  the  components  of  low-carbon  and  carbon  steels  can  be  welded  well, 
from  average-carbon —  satisfactorily,  from  high-carbon —  poorly.  One 
must  take  into  consideration  that  in  automobile  manufacture  with  low-carbon 
steel  primarily  components  and  junctions  are  made  from  thin  steel  sheets 
(cabins,  fenders,  facings  and  so  forth),  the  welding  of  which  is  difficult 
because  of  the  danger  of  burning  through  the  metal.  Welding  components  of 
alloy  steels  is  made  difficult  because  of  the  fact  that  the  alloying  elements 
differ  in  the  metal  seam,  and  cause  formation  of  hard  to  fuse  oxides,  which 
remain  on  the  metal  after  its  cooling,  and  can  result  in  particular,  in  self 
hardening  of  the  cold  metal,  varied  warm  shrinking  of  the  metal  seam  and 
componenet,  and  brittleness  of  the  metal  in  a  hot  state,  and  as  a  result  of 
all  this  there  can  occur  significant  internal  stresses,  deformation,  and 
crack  formation.  Besides  this,  when  welding  completely  or  partially  the 
thermal  processing  of  the  component  is  destroyed,  an  occurrence  which  under 
repair  conditions  is  not  always  possible  or  economical  to  remedy. 

The  main  method  used  in  the  automotive  repair  industry  for  preventing 
the  difficulties  enumerated  is  the  use,  when  welding  and  filling,  of  steel 
components  of  special  electrodes  and  high-quality  coating  of  various 
compositions.  Besides  this,  preheating  is  used  and  subsequent  thermal 
processing  of  the  fused  or  welded  components. 

Low-carbon  components  of  thin  steel  sheet  are  usually  welded:  by  a  gas 
flame,  electrowelding  in  a  reduced  procedure  in  a  carbon  dioxide  atmosphere 
or  spot  welding  by  a  contact  method.  In  all  other  cases,  the  steel  components 
are  reconditioned  most  often  by  electric  arc  welding.  All  the  information 
about  the  areas  of  use  of  electrodes  with  high-quality  coatings  for  welding 
and  surfacing  components  most  widely  used  in  automotive  repair  steels  and 
examples  of  reconditioning  by  surfacing  by  these  electrodes  of  particular 
automobile  components  are  all  presented  in  Table  82.  Table  82  shows  the 
composition  of  the  coating  of  these  electrodes,  and  in  Table  84  the  values 
are  given  of  mechanical  characteristics  of  surfaced  metal  during  their  use. 

Automotive  steel  components  surfaced  by  electrodes  13KN-LIIVT,  T-590, 

TSS-1  (Sormite  no.  1)  and  12AN-LIIVT,  are  not  subjected  to  thermal  processing 
because  when  using  the  first  three  electrodes  the  surface  layer  of  the  metal 
after  filling  has  very  good  hardness,  and  when  using  electrode  12  AN-LIIVT, 
the  filled  layer  has  an  austenite  structure  and  when  riveted  when  making  a 
component  operates  very  well  under  abrasion.  During  surfacing  with  the  electrode 
TSS-2  (Sormite  no.  2)  the  filled  component  can  be  tempered,  then  the  surface 
hardness  in  this  case  is  improved  up  to  HRC  56-62,  When  utilizing  other 
electrodes  thermal  processing  can  be  done  in  all  those  cases  where  the 
quantity  of  carbon  and  alloying  elements  in  the  filled  metal  is  sufficient 
to  obtain  tempering. 

Materials  for  manual  welding,  surfacing  and  soldering  of  components  from 
gray  and  forged  cast  iron.  Welding  and  surfacing  of  automotive  parts  made 
of  gray  cast  iron  is  done  with  some  difficulties  which  are  explained  by  the 
following  causes: 
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1.  Variation  in  temperature  of  melting  of  cast  iron  (about  1200°C)  , 
which  causes  ferric  oxide  to  form  during  welding  (melting  temperature  1350- 
1400°C)  and  silicon  oxides  (melting  temperature  about  1600°C) .  Hard  to  fuse 
oxides  by  obstructing  the  seams  decrease  its  physical  and  mechanical 
qualities. 

2.  Cast  iron  which  will  be  heated  to  the  melting  temperature,  during 
subsequent  cooling  in  the  air  is  chilled,  because  during  this, disintegration 
of  the  iron  carbide  (cementite)  cannot  occur  on  the  elements,  that  is  ferrite 
and  carbon.  As  a  result  one  obtains  a  hard,  difficult  to  work  seam,  which 

is  characterized  by  a  non-uniform  structure. 

3.  Brittleness  of  cast  iron,  which  occurs  especially  when  there  is  the 
presence  of  unequal  heating  and  residual  welding  stresses  in  the  components 
of  complex  configuraticn.  It  is  especially  difficult  to  weld  parts  made  of 
forged  cast  iron,  whose  free  carbon,  on  the  one  hand,  burns  out  during 
welding  forming  a  gas,  and  as  a  result  of  this,  pores  and  air  bubbles  form 

in  the  metal;  and  on  the  other  hand,  when  a  joined  state  occurs,  chills  intensly. 

When  welding  cast  iron  components  both  gas  (for  complex  components  heated 
to  a  temperature  of  600-650°C)  and  electric  arc  (usually  cold)  welding  are 
used.  For  dissolving  hard  to  melt  oxides  during  gas  welding  fluxes  are  used. 
Special  electrodes  and  greases  are  used  for  cold  arc  welding.  In  order  to 
decrease  chilling  of  the  metal  during  welding  components  made  of  gray  and 
forged  cast  iron  gas,  soldering  is  also  used  with  welding  rods  of  non-ferrous 
alloys  which  have  a  melting  temperature  lower  than  that  of  cast  iron.  Types 
and  brands  of  electrodes,  welding  wire  and  welding  rods  used  for  welding, 
surfacing  and  soldering  automotive  parts  made  of  gray  and  forged  cast  iron 
are  presented  in  Table  85.  Table  86  gives  the  composition  of  coatings  of 
special  electrodes  for  welding  cast  iron;  in  Table  87  the  chemical 
composition  of  cast  iron  welding  rods  is  given;  and  in  Table  88,  the 
components  of  the  most  widely  used  fluxes  which  are  used  for  gas  welding 
and  surfacing  of  cast  iron  components. 

Along  with  oxyacetylene  welding  in  automotive  repair  industries,  gas 
welding  using  other  hot  ga«es  has  received  wide  use  fox  reconditioning  parts 
(Table  89),  especially  with  propane-butane  mixtures.  Table  90  gives  data 
on  gas  cylinders  which  are  used  for  storage,  transport  and  use  of  hot  gases 
and  oxygen. 

Gas  cylinders  for  acetylene  (GOST  5948-51)  are  filled  under  pressure 
16  kg  (force)/cm  .  These  gas  cylinders  contain  a  porous  mass---  active 
carbon  and  solvent.  A  40  liter  gas  cylinder  under  pressure  16  kg  (force) /cnr 
holds  4-5  m^  of  acetylene.  Often  at  automobile  repair  and  motor  transport 
industries,  they  obtain  acetylene  using  acetylene  generators  of  calcium 
carbide  as  a  result  of  the  reaction  of  the  latter  with  water.  Calcium 
carbide  comes  in  hermetically  sealed  steel  drums  with  weights  from  50-130  kg. 
Obtaining  1  m3  of  acetylene  requires  on  the  average  4  kg  of  industrial 
calcium  carbide  (GOST  1460-56).  The  output  of  acetylene  increases  when 
the  granulation  of  tne  carbide  is  increased.  Oxygen  necessary  for  oxyacetylene 
and  other  types  of  gas  welding  comes  in  gas  cylinders  with  capacity  of 
40  liters  containing  under  pressure  150  kg  (force) /cm  ,  6  nr  of  oxygen. 
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Industrial  oxygen  according  to  GOST  5583-50  can  be  divided  into  two  types: 
batch  A  with  a  content  of  oxygen  99. 2%  and  batch  B  with  a  content  of  oxygen 
98.57.. 

Materials  for  manual  welding  of  aluminum  alloy  components.  Welding  of 
automotive  parts  made  of  aluminum  alloys  has  considerable  difficulty  as  a 
result  of: 

low  melting  temperature  of  aluminum  (675°C)  and  difficulty  in  melting 
its  oxides  (about  2050°C) .  Aluminum  oxides  do  not  melt  during  welding; 
joining  non-melted  metal  with  the  material  of  the  component  is  difficult. 

The  welding  seam  or  surface  seam  is  obstructed; 

easy  oxidizability  of  aluminum  and  its  brittleness  in  a  heated  state; 

a  significant  coefficient  of  heat  expansion  of  aluminum  (approximately 
twice  as  large  as  for  steel)  and  the  correspondingly  large  shrinkage  of  the 
welded  seam; 

high  heat  conductivity  which  causes  a  large  loss  of  electrical  energy 
or  gas ; 

constancy  of  color  of  the  melted  metal  which  makes  it  difficult  to 
orient  the  welding. 

In  connection  with  this,  the  technological  processing  of  welding 
aluminum  components  is  distinguished  by  known  complexity.  It  presupposes 
thorough  mechanical  and  a  hopefully  chemical  cleaning  of  the  metal  in  the 
region  of  the  welded  seam,  preheating  of  the  components  to  a  temperature  of 
150-250°C  and  subsequent  slow  cooling  after  welding.  Welding  can  be  feasible 
either  with  a  gas  flame  or  with  an  electric  method  with  a  constant  current 
and  reverse  polarity.  In  the  first  case  it  is  necessary  to  use  special 
fluxes,  in  the  second---  grease. 

Preliminary  chemical  cleaning  of  the  prepared  seam  can  be  done  with 
heat  (t  =  60-65°C)  in  a  57.  solution  of  caustic  soda  for  a  period  of  8-10 
minutes  (not  more)  with  subsequent  washing  of  the  seam  in  hot  water. 

Welding  must  be  done  quickly  after  cleaning  (no  more  than  4-6  hours  later). 
The  wire  recommended  must  be  selected  close  to  the  chemical  composition  of 
the  material  being  welded  (Table  91).  The  composition  of  the  fluxes  for 
gas  welding  of  aluminum  alloys  is  presented  in  Table  92;  and  the  composition 
of  the  coating  of  the  electrodes  for  arc  welding  of  components  of  these  same 
materials  is  given  in  Table  93. 

Welding  of  components  from  aluminum  and  magnesium  alloys  by  manual  and 
mechanical  methods  can  also  be  done  without  any  fluxes  and  with  good 
qualitative  results  in  an  argon  atmosphere  (see  below). 

Materials  for  reconditioning  automotive  parts  by  mechanical  (automated 
and  semi-automated)  types  of  plating  of  surfaces.  When  reconditioning 
automotive  components  by  mechanical  methods  of  plating  of  worn  out  surfaces 
the  following  are  most  widely  used:  automated  filling  with  a  layer  of  flux, 
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electrical  impulse  (vibration-arc)  surfacing,  surfacing  In  a  carbon  dioxide 
atmosphere,  metallizing  spray  and  electric  spark  plating.  During  all  types 
of  surfacing  and  metallizing,  bare  welding  and  filler  rod  (Table  94)  with 
a  diameter  of  1.2-1. 8  mm,  spring  wire  with  a  carbon  content  0.7-0.87., 
and  in  certain  cases  wire  of  carbon,  structural  and  instrumental  steels  are 
used  as  surfacing  materials. 

During  automated  and  semi-automated  surfacing  of  components  under  a  layer 
of  flux  the  filled  metal  must  be  protected  from  the  harmful  effect  of  an 
atmosphere  of  nitrogen  and  oxygen.  Thanks  to  this,  in  comparison  with  manual 
plating,  burning  out  of  the  carbon,  manganese  and  silicon  is  significantly 
decreased,  flatness  is  improved  and  the  structure  of  the  surfaced  metal  is 
improved . 

The  fluxes  used  in  connection  with  the  processing  method  can  be  divided 
into  melting  and  non-melting  (ceramic).  When  repairing  automobiles  the 
most  widely  used  are  melting  fluxes  (Table  95)  especially  brand  AN-348-A 
and  0STS-45A  (GOST  9087-69). 

For  preventing  the  formation  of  pores  and  cracks  when  surfacing  components 
under  a  layer  of  flux  it  is  recommended  that  one  utilize  preliminary 
calcination  of  the  flux  for  removing  moisture  from  it  and  also  cleaning 
rust  and  oxides  from  the  surfaces  of  the  components  to  be  surfaced.  As  is 
seen  in  Table  95,  scoriaceous,  stabilizing  heating  of  the  arc  and  reduction 
elements  enter  into  the  composition  of  the  melting  fluxes. 

Fluxes  AN- 348 -A,  AN-348-AN,  OSTS-45,  OSTS-45M,  AN-60  and  FTS-9  are 
intended  for  surfacing  carbon  and  alloy  steels  AN-20S,  AN-20SM  and  AN-20P--- 
for  surfacing  high-alloy  steels;  AN-26S,  AN-26P,  AN-26SP---  for  welding  heat 
resistant  steels;  AN-8  and  AN-22 —  for  electro-scoriaceous  welding. 

Alloying  of  a  surfaced  layer  during  automated  surfacing  under  a  layer  of  flux 
can  occur  because  of  the  change  in  the  alloy  brands  of  filler  rod  or  because 
of  the  introduction  of  additional  alloying  components  (most  often  ^erro-alloys) 
in  the  usual  flux.  Brands  of  electrode  wire  and  the  composition  of  alloy, 
melting  flux  used  in  repair  industries  for  reconditioning  for  normal  size 
worn  out  crankshaft  collars  are  presented  in  Table  96. 

The  flux  is  prepared  by  the  following  method. 

Ferrochrome  is  ground  to  a  powder  and  put  through  a  sieve  with  800-600 
openings  per  1  cm^. 

The  triple  mixture  made  up  of  flux  AN-348-A,  ferrochrome  no.  6  and 
graphite  is  thoroughly  mixed;  a  sodium  silicate  solution  is  added  to  it  and 
it  is  mixed  again.  Then  the  mixture  is  dried  in  air  for  24  hours  and  fired 
in  a  thermal  furnace  at  a  temperature  of  450°C  for  2.5-3  hours.  After  this, 
the  caked  mass  is  ground  and  put  through  a  sieve  with  nine  times  the 
openings  per  1  cm^  of  surface. 

Automated  filling  under  a  layer  of  flux  reconditions  automotive  parts 
which  have  an  approximate  diameter  of  40  mm  and  more  made  from  carbon  and 
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alloy  steels  subjected  to  thermal  processing  for  varied  hardness. 

Examples  of  the  selection  of  welding  rod  for  filling  automobile  parts 
ieccnditioned  by  automated  surfacing  under  a  layer  of  melting  flux  are  presented 
in  Table  97. 

During  electrical  impulse  (vibration-arc) surfacing  as  a  result  of  cooling 
there  is  a  possibility  of  obtaining  a  hard  and  abrasion  resistant  surfaced 
layer  without  using  alloy  wire  or  flux  and  without  using  thermal  processing 
of  the  reconditioned  part.  The  consequences  of  cooling  and  also  discontinuity 
of  the  thermal  zone,  in  the  process,  affect  the  depth  of  the  component 
during  electrical  impulse  surfacing  considerably  less  than  during  other  surfacing 
processes.  This  permits -using  a  method  for  reconditioning  steel  components 
of  small  diameter  and  also  components  of  forged  cast  iron.  The  latter, 
before  surfacing  must  be  preliminarily  turned  on  a  lathe  so  that  the  zone  of 
welding  of  the  basic  and  surfacing  metals,  which  is  characterized  by  increased 
hardness,  does  not  shrink  during  the  mechanical  processing  of  the  plated 
surface. 

During  electrical  impulse  surfacing  with  an  input  of  cooling  liquid, 
the  surface  hardness  of  the  surfaced  metal  corresponds  to  HRC  45-58.  During 
filling  of  a  surface  which  is  not  very  hard,  in  particular,  male  threads, 
an  input  of  cooling  liquid  during  the  electrical  impulse,  surfacing  is  cut  off. 

The  surface  hardness  of  components  reconditioned  by  this  method 
corresponds  on  the  average  to  HB  240-300. 

The  brands  of  electrode  wire  most  frequc  ltly  used  for  this  method  of  sur¬ 
facing  are  presented  in  Table  94;  and  in  Table  99  the  composition  of  the 
cooling  liquids  used. 

Examples  of  the  selection  of  welding  and  filler  rod  for  reconditioning 
by  electrical  impulse  surfacing  of  specific  components  of  the  automobiles  are 
given  in  Table  98.  Semi -automated  and  automated  surfacing  in  a  protected 
atmosphere  of  carbon  dioxide  is  used  in  the  automotive  repair  industries 
for  reconditioning  worn  out  surfaces  of  automotive  parts  of  average  and  low 
hardness,  including  electrical  impulse  fusing  for  reconditioning  worn  out 
surfaces  of  threads. 

Brands  of  electrode  and  filler  rod  usually  used  when  surfacing  in  a  carbon 
dioxide  atmosphere  are  given  in  Table  94.  Basic  data  on  compressed  welding 
carbon  dioxide  and  on  gas  cylinders  in  which  it  is  supplied  to  the  automotive 
repair  industries  are  presented  in  Table  100. 

For  large  size  automotive  repair  industries  and  specialized  surfacing 
shops,  it  is  proposed  that  liquid  welding  carbon  dioxide  be  delivered  in 
special  cisterns  and  their  utilization  be  centralized  through  the  entire 
factory  or  shop  network.  Basic  data  on  industrial  nitrogen,  inert  gases 
argon  and  helium  and  also  on  gas  cylinders  which  are  used  in  transport, 
storage  and  use  are  presented  in  Table  100. 

In  the  automotive  repair  industry,  nitrogen  can  be  used  during  metallized 
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spraying  for  decreasing  oxidation  of  the  metal  being  plated,  and  also  as 
a  protective  atmosphere  when  welding  copper  and  its  alloys.  Examples  of 
this  selection  of  welding  rod  for  surfacing  in  an  atmosphere  of  carbon  dioxide 
for  various  automotive  parts  are  given  in  Table  101. 

Argon-arc  welding  can  be  done  with  melting  and  non-melting  (tungsten) 
electrodes  by  hand  or  by  semi -automated  and  automated  methods.  Argon-arc 
welding  can  weld  parts  made  of  aluminum  and  magnesium  alloys,  steel,  copper, 
brasses  and  bronzes  (transmission  housings,  cylinder  heads  and  others). 

With  thickness  of  the  metal  up  to  4  mm  one  must  weld  with  a  tungsten 
electrode.  During  welding  an  acid  film  on  the  surface  of  the  welding  bath 
can  be  dissolved  by  bombarding  it  with  argon  ions.  The  results  of  using 
an  inert  atmosphere  means  that  the  film  will  not  form  again.  When  the 
thickness  of  the  metal  is  greater  than  6  mm,  a  melting  electrode  of 
aluminum  alloy  is  used  which  guarantees  the  greatest  penetration  of  the  metal. 
Helium  is  used  during  welding  and  fusion  of  aluminum  alloy  components  for 
the  same  purposes  as  argon. 

Plating  on  the  surface  of  worn  out  automotive  parts  by  metallization 
(spraying)  is  feasible  in  automotive  repair  industries  by  electric  arc, 
gas  and  high  frequency  methods.  Brands  of  welding  rod  usually  used  during 
recondition  of  components  by  metallized  spraying  are  given  in  Table  94. 

Electric  spark  processing  is  used  in  automotive  repair  industries  for 
processing  components  and  instruments  of  great  hardness,  or  for  strengthening 
and  plating  surfaces  of  automotive  parts  with  a  hard  and  abrasion-resistant 
layer.  Thus,  for  example,  when  electrospark  strengthening  ferrochrome,  the 
micro-hardness  of  the  surface  of  the  strengthened-plated  layer  reaches 
650-700  kg  (force) /mm^-  when  strengthening  with  alloys  T15K6  and  VKZ. 

900-1000  kg  (force) /mnr ;  and  ferroboron,  1100-1200  kg  (force)/mm2.  Electrode 
material  (of  the  instrument)  which  is  used  during  electrospark  processing, 
depending  on  the  polarity  of  its  switch  and  the  process  designated,  is 
shown  in  Table  102. 
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TABLE  75.  HARDNESS  OF  THE  SURFACED  METAL  DEPENDING 
ON  THE  BRAND  OF  WELDING  ROD  (GOST  10543-63) 
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Key:  I.  Brand  of  carbon  ►  i re;  2.  Hardness  of  welded  metal 
HB;  3.  Brand  of  alloy  wire;  ...  Hardness  of  welded  metal  HRC 
(HB)  ;  5.  Brand  of  high-alloy  wire;  6.  Hardness  of  welded 

metal  HRC  (HB) ;  7.  Np-30;  Np-40;  Np-50;  Np-65;  Np-80;  Np-40G; 

Np-50G;  Np-65G;  8.  Np-10G3;  Np-30KHGSA;  Np-30KH3VA;  Np-30KH5; 

Np-35KH2G2V;  Np-40KH3G?.VF;  Np-5KHNM;  Np-5KHNT;  Np-5KHNV;  Np-50KHFA ; 
Np-105KH;  9.  Np-2KH14;  Np-3KH13;  Np-4KH13;  Np-45KH4V3F; 

Np-45KH2V8T;  Np-60KH3V10F;  Np-KH15N60;  Np-KH20N80T;  NN-G13A 


TABLE  76.  THE  MOST  WIDELY  USED  COMPONENTS  OF 
ELECTRODE  COATING  FOR  MANUAL  ARC  WELDING  AND  FILLING 
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Key:  1.  Designation  and  name  of  components;  2.  Gas  protected; 
3.  Sinter  protected;  4.  Alloy  and  reduced;  5.  Stabilized 
combustion  arc;  6.  Binding;  7.  Starch;  8.  Feldspar; 

9.  Silver  graphite;  10.  Chalk;  11.  Sodium  silicate  solution; 
12.  Dextrin;  13.  Fluorspar;  14.  Metallic  aluminum;  15.  Soda 
16.  Dextrin;  17.  Nutritive  flour;  18.  Quartz;  19.  Ferro- 
silicon;  20.  Potash;  21,  Kaolin;  22.  Sawdust;  23.  Marble; 
24.  Ferromanganese;  25.  Titanium  dioxide;  26.  Starch; 

27.  Charcoal;  28.  Titanium  concentrate;  29.  Ferrochrome; 

30.  Barium  carbonate;  31.  Cellulose;  32.  Manganese  ore; 

33.  Ferrotitanium;  34.  Sodium  .sulfate;  35.  Foundry  coke; 

36.  Kaolin;  37.  Ferromolybdenum;  38.  Dolomite;  39.  Thread; 
40.  Quartz  sand;  41.  Ferrovanadium;  42.  Marble;  43.  Barium 
carbonate;  44.  Talc;  45.  Boron  carbide;  46.  Rutile; 

47.  Sawdust;  48.  Granite;  49.  Iron  ore;  50.  Magnesite; 

51.  Marshite;  52.  Manganese  ore;  53.  Bentonite 

Annotation,  Soma  components  simultaneously  will  fill  several 
functions.  In  particular  these  are:  manganese  and  titanium  ore, 
feldspar  and  fluorspar,  graphite,  barium  carbonate,  marble, 

Rutile  and  others. 


-157 


TABLE  77.  STEEL  WELDING  ROD  (GOST  2246-70) 
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Key  for  Table  77:  1.  Brand  of  wire;  2.  Chemical  composition, 

%;  3.  Not  more  than;  4.  Carbon:  Sv-08;  Sv-08A;  Sv-08GA; 
Sv-IOGA;  Sv-10G2;  Sv-08AA;  5.  Alloy:  Sv-08GS;  Sv-08G2S; 

Sv-12GS;  SV-08KHG2S;  Sv-08GSMT;  Sv-IOGN;  Sv-08KHNH;  Sv-IONMA; 
SV-08KHN2M;  Sv-15GSTYUTSA;  Sv-20GSTYUA;  Sv-08K11GSMA;  Sv-10KHN2GMT; 
SV-08KHN2GMTA;  Sv-08KHN2GMYU ;  Sv-08KHN2G2SMYU;  Sv-18KHMA; 
SV-18KHGS;  Sv-08KHH;  Sv-08MKH;  Sv-10KHG2SHA ;  Sv-10KHMFT', 
SV-Q8KHGSHFA ;  Sv-08KHMFA;  Sv-OdKHMNFBA ;  Sv-08KH3G2SM; 

Sv-13KH2HFr;  SV-10KH5M;  Sv-04KH2MA;  Sv-06N3:  6.  High-alloy1: 

SV-06KH14;  Sv-12KH13. 

1.  The  table  .shows  only  the  most  widely  used  brands  of  the 
41  brands  of  high-alloy  welding  rod  given  in  GOST  2246-70. 

Annotation,  Th?  conventional  symbols  of  welding  rod: 

E — -  designation  for  making  electrodes;  0 —  copper-plated; 
smelted  out  by  electro-slag  (SH)  or  vacuum-arc  (VD)  smelting 
or  in  vacuum- induct ion  furnaces  (VI) . 
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TABLE  78.  STEEL  FILLER  ROD  FOR  MECHANICAL 
TYPES  OF  ELECTRIC  ARC  SURFACING  (GOST  10543-63) 
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Table  78,  con't 
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Key  for  Table  78:  1.  Brand  of  wire;  2.  Chemical  composition,  7«; 

3.  Not  more  than;  4.  Carbon:  Np-30;  Np-40;  Np-  50;  Np-  65; 

Np-  80;  Np-40G;  Np-50G;  Np-65G;  5.  Alloy:  Np-10G3;  Np-30KHGSA; 

Np-30KH3VA;  Np-30KH5;  Np-35KH2G2V;  Np-40KH3G2VF;  Np-5KHNM; 

Np-5KHNT;  Np-5KHNV;  Np-50KHFA;  NP-105KH;  6.  High-alloy:  Np-2KH14; 

Np-3KH13;  Np-4KH13;  Np-45KH4V3F;  Np-45KH2V8FT;  Np-60KH3V10F; 
Np-KH15V60;  Np-KH20N80T;  Np-G13A. 
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Key:  1.  Mechanical  properties  of  the  surfaced  metal;  2.  Diameter 
of  the  electrode,  mm;  3.  Type  of  electrodes;  4.  For  low- 
carbon  and  low-alloy  steels;  5.  For  average  and  low-rlloy  steels; 
6.  For  high-strength  alloy  steels;  7.  E;  8.  Critical  tensile 
strength,  kg  (force)/mnr ;  9.  Relative  elongation,  7.; 

10.  Impact  strength,  kg  (force)ra/cnr ;  11.  Bending  angle,  °. 


-163- 


TABLE  80.  TYPES  OP  COMPOSITIONS  OP  roATTM/->c 
OF  ELECTRODES  FOR  WELDING  STRIIOTISbat  amt\  vmkm  COATINGS 

welding  STRUCTURAL  AND  HEAT-RESISTANT  STEELS  (GOST  9467-60) 
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Key  for  Table  80:  1.  Coating;  2.  Conventional  designation; 

3.  Components  of  the  coating;  4.  Brands  of  electrodes; 

5.  Main  advantages;  6.  Characteristic  inadequacies;  7.  Area 
of  use;  8.  Ore-acid;  9.  R;  10.  Ferromanganese,  iron  ore, 
manganese  ore  and  others;  11.  OMM-5,  TSM-7,  TSM-7S  and  others; 
12.  Obtaining  flat  seams  when  welding  a  moderately  oxidized 
metal;  13.  Increased  toxicity,  loss  of  metal  in  burning  and 
spraying,  poor  surface  hardness;  14.  Coating  surfaces  of 
components  of  low-carbon,  non-thermally  processed  steels,  welding 
structural  or  carbon  steels;  15.  Calcium  fluoride;  16.  F; 

17.  Marble,  chalk,  dolomite,  magnesite,  fluorspar  and  others; 

18.  UONI  13/45;  UONI  13/55;  UONI  13/65  and  others;  19.  The 
welded  metal  is  not  inclined  to  form  crystalline  cracks,  has 
high  impact  strength;  20.  Inclination  to  form  pores  when  there 
is  corrosion  of  the  metal  and  inadequate  drying  of  the  electrode 
grease;  21.  Surfacing  of  components  made  of  average-carbon, 
carbon  and  alloy  steels,  normalization  or  temper  hardening; 

22.  Rutile;  23.  T;  24.  Rutile  mineral  (including  titanium 
dioxide  in  the  base),  feldspar,  ferromanganese;  25.  OZS-4, 

OZS-6  and  others;  26.  Absence  of  crystalline  cracks  and  pores. 
High  coefficient  of  fusion;  27.  The  same  as  for  R  and  F, 
but  to  a  considerably  lesser  degree;  28.  The  same  as  for  F; 

29.  Organic;  30.  0;  31.  Starch,  cellulose,  sawdust  and  others 

32.  Gas  protection  of  the  metal  seam  from  the  effect  of  the 
atmosphere  of  air;  33.  Poor  hardness  and  other  mechanical 
qualities;  34.  For  welding  construction  of  thin  carbon  steels. 
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TABLE  81.  CHEMICAL  COMPOSITION  OF 
METAL  ELECTRODES  FOR  ARC  WELDING  OF 
SURFACE  LAYERS  OF  COMPONENTS  WITH  BASIC  PROPERTIES  (GOST  10051-52) 
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3  Xfivmu 

cocr.ii>,  v. 
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'  Mn 
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40311-300 

b 

7 

311-1513-25 

0.I--  2,5- 
0.17  3,7 

- 

- 

- 

60311-350 

3!l-18r4-35 

0.10—  3.5- 
0.20  4,2 

— 

— 

— 

C  031 1-400 

9 

3il-20ri-40 

0.18—  4.0— 
0.22  4,7 

— 

— 

— 

10  I2AH-/IHHBT 

11 

311  yjor5X7C-25 

0.80-  4,0- 
1  ,  10  5,0 

1.2— 

1.8 

0,0- 

8,0 

— 

12  13KH-;illHBT 

13 

3ll-80X4Cr-55 

0,70-  0,0— 
0,00  1,0 

1.0- 
1 .5 

3,5- 

4,0 

— 

14UC-1 

15 

311-y30X28C4H4-50** 

2,50- ;io  1,5 
3,50 

2,8- 

4,2 

25,0- 

31,0 

(3,0— 
5  m 

16  U.C-2 

17 

31  l-y  18X15C21I2*** 

1.5-  ilo  l.i. 
2,0 

1,5- 

2.2 

13,0— 

17,5 

( 1,3 — 
2,5) 

10  T-590 

19 

3Il-y30X  25PC2r-G0 

-„0  -  1.0- 
3.5  1,5 

2,0- 

2,5 

22,0- 

27,0 

0,5- 

1,5 

Key:  1.  Brand  of  electrode;  2.  Type  of  electrode;  3.  Chemical 
composition,  %*;  4.  OZN-300;  5.  EN-15G3-25;  6.  0ZN-350- 

7.  EN-18G4-35;  8.  OZN-400;  9.  EN-20G4-40;  10.  12AN-LIIVT* 

11.  EN-U10G5KH7S-25 ;  12.  13KN-LIIVT;  13.  EN-80KH4SG-55 • 

14.  TSS-1;  15.  EN-U30KH28S4N4-50**;  16.  TSS-2; 

17.  EN-U18KH15S2N2***;  18.  T-590;  19.  EN-U30KH25RS2G-60. 


*  The  remainder  iron. 

**  GOST  11545-65. 

***  Alloy  TSS-2  at  the  present  time  is  not  covered  by  GOST. 


166- 


TABLE  82.  ELECTRODES  WITH  HIGH-QUALITY 
COATINGS  FOR  MANUAL  WELDING  AND  FILLING  OF  STEEL 
AUTOMOTIVE  COMPONENTS  AND  CONSTRUCTION 
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Key  for  Table  82;  1.  Material  of  components;  2.  Thermal 

processing  of  components;  3.  Most  widely  used  brands  of 
steel;  4.  Examples  of  automotive  parts;  5.  Brands  of  electrodes 
6.  Low-carbon  steel:  7.  Carbon;  8.  Untreated  thermally 
or  normalized;  9.  St.  2;  St.  3;  Steel  0.8;  10;  20;  25;  12GS 
and  others;  10.  Frame  cross  members,  lengthwise  bars  (spans), 
Cardan  covers,  pipes  of  the  steering  shafts,  shock  absorber 
housings  (welding  ears);  11.  0MA-2;  0MM-5;  U0N1  13/45; 

TSM-7 ;  TSN-7S;  U-340-55;  U-340-105;  12.  Carbon  or  alloy; 

13.  Casehardening  or  cyanidation  with  subsequent  hardening 
and  low-temperature  tempering;  14.  Steel  20;  20KH;  18KHGT; 

25KHGM;  25KHGT’  35 KH  and  others;  15.  Fork  (working  ends), 
gear  shifting  levers  (ball  bearings) ,  Cardan  front  drive  axles 
(race  track) ,  driven  shafts  of  the  transmission  (grooved)  and 
others;  16.  TKKH  and  TSS-2  (with  thermal  processing  repeated) 
12AN-LI1VT  (without  thermal  processing  repeated);  17.  Average- 
carbon  steel;  18.  Carbon;  19.  Untreated  thermally  or 
normalization  (HB  207-241);  20.  Steel  30;  35;  45;  30T  and 

others;  21.  Cardan  shaft  flange-forks,  flanges  of  the  drive 
shaft  of  the  rear  axle  gears  (openings  under  bolts) ,  length¬ 
wise  bars  of  the  frame,  compressor  shafts  (key  bed)  and  others; 

22.  UONI  13/45;  U0NI  13/55;  No.  23;  02S-2;  23.  Carbon  or 

alloy;  24.  Temper  hardened  (HB  4.350);  25.  Steel  40;  '5\ 

35KH;  30KH;  40KH  and  others;  26.  Flanges  of  the  driven 
shaft  of  the  transmission  (welding  collar,  fusing  necks), 
pitman  arms  (fused  cams  under  the  ball  bearings),  heads  of  the 
crosswise  control  levers  (openings),  levers  of  reverse  journals; 

27.  UONI  13/55;  OZN-250;  02N-300;  0ZN-350;  U-340pb;  K-2 ; 

28.  Carbon  or  alloy;  29.  Induction  tempering  or  with  total 
heating;  30.  Steei  45;  45LK-1  (GOST  977-58);  35KH;  40KH;  40KHGTR 
and  others;  31.  Camshafts  (knuckles),  differential  axles  (open¬ 
ings)  ,  valve  arms  (spherical  surfaces)  ,  levers  for  engaging 

the  clutch  (spherical  surfaces),  crankshafts  (key  grooves); 

32.  12AN-LIIVT;  13KN-LIIVT;  TSS-1;  TSS-2;  UONI  13/65; 

T-590. 
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TABLE  83.  COMPOSITION  OP  COATING  OF 
ELECTRODES  FOR  MANUAL  WELDING  AND  SURFACING  OF 
STEEL  AUTOMOTIVE  PARTS 
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Key  for  Table  83:  1.  Brand  of  electrode;  2.  Type  of  electrode; 

3.  Welding  red;  4.  Composition  of  coating  (by  weight),  %***; 

5.  Titanium  concentrate  (quartz  sand);  6.  Aluminum  (feldspar); 
7,  Manganese  ore  (dextrine);  8.  Feldspar  (saltpeter); 

9.  Graphite  or  coke  (potassium  chromate);  10.  Ferrochrome 
(ferrotitanium) ;  11.  Ferromanganese  (ferroboron) ;  12.  Ferro- 

silicon  (granite);  13.  Marble  or  chalk  (hematite);  14.  Nutri¬ 
tive  flour  (starch);  15.  Sodium  silicate,  7„  according  to  weight 
of  dry  components;  16.  High-quality  (thick)  coatings; 

17.  OMA-2 ;  OMM-5 ;  TSM-7 ;  TSM-7S* ;  U-340-55;  U-340-105;  TKKH ; 

UONI  13/45;  UONI  13/55;  UONI  13/65;  TSS-1;  TSS-2;  No  23; 
12AN-LIIVT;  13KN-LIIVT;  T-590;  OZN-400;  OZN-300;  0ZN-350; 

K-2 ;  U-340pb;  18.  E-42;  E-42;  E-42;  E-42;  E-50A;  E-100; 

E-42 ;  E-42A;  E-50A;  E-55;  EN-UZOKH28S4N4**;  EN-U18KH15S2N2 ; 

19.  EN-U10G5KH7S-25;  EN-80KH4SG-55 ;  EN-UZOKH25Rs2G-60 ; 

EN-20G4-40;  EN-15G3-25;  EN-18G4-35;  20.  EN-15G3-25; 

21.  Sv-0.8,  Sv-08A;  Sv-08A;  Sv-08A;  Sv08A;  Sv-08,  Sv08A;  etc. 

22.  Stabilizing  (thin)  coatings;  23.  E-34;  E-34,  A— 1 ; 

MT;  24.  Sv-08. 

*  Electrodes  TSM-7S  are  distinguished  from  electrodes  TSM-7 
by  greater  thickness  of  coating. 

**  Chemical  composition  of  electrode  wire  type  EN,  see 
Table  81. 

***  Total  weight  of  coating  amounts  to  65-757.  of  the 
weight  of  the  electrode  rod. 


-170- 


TABLE  84.  MECHANICAL  PROPERTIES  OP  A  METAL 
FILLED  BY  ELECTRODES  WITH  HIGH-QUALITY  COATINGS 
USED  WHEN  RECONDITIONING  STEEL  PARTS 
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45-50 

— 

9-13 
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7, 5-8,6 

9  UM-7 

3-42  10 
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9-10 

22-26 

10-11 

UM-7C 

3-42 

45-  50 

— 

9-11 
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3-50A 

50-55 

— 

18-21 
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8-0 

y.  310- 105 

3-100 
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8-8,5 

T  K  x 

3  42 

45—50 

— 

9-12 

20-25 

9-11 

llyOMH  13/45 

3-42A  12 

45-50 

— 

18-25 

25-28 

8, 5-9,5 

''OHM  1 3/.ri5 

3-OOA 

50-55 

160-200 

18-25 

23-28 

9-10 

yoilll  13/65 

3-05 

uO—  65 

— 

12-18 

20-25 

9-10 
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10-12 
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(39-46) 
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12-14 

M  23 
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05 
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13,5 

20 

— 

03C-2 

3-1 2A 

41-49 
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17-28 

22—30 

9,5—10 

12AI 1-J1HHBT 

31  l-yi0f'5X7C-25 

43-44 

270-320 

3,2 

— 
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13RI  1-jIHHBT 

31l-SOX4Cr-55 
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(56—62) 
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— 
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T-590 

3  H  •  y  3?  ’X  25PC2T-60 
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(60—65) 
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14  0311-400 

31 1-201*4. 40i  s 
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370—430 
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8-0 

03H-300 

3H-15I3-25 

66-67 

270-330 

5 

14,5 

8—9 

O3H-350 

3H- 181*4-35 
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320—380 
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8—9 

K-2 
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57-58 

260-340 

.  3,8 

— 
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y-340  116 

3H- 151*3-25 16 

63-64 

260-340 

3,6 

3.0 

8-9 

Key:  1.  Brand  of  electrode;  2.  Type  of  electrode; 

3.  kc  (force) /mm2;  4.  Hardness  after  welding  HB  (HRC); 

5.  aw,  kg  (force)m/cnr ;  6.  Welding  coefficient  g/a  •  hr; 

7.  S/-2;  OMH-5 ;  8.  E-42;  9.  TSM-7;  TSM-7S ;  U-340-55 ; 

U-340-105;  T  K  KH;  10.  E-42;  E-42;  E-50A;  E-100;  E-42; 

11.  UONI  13/45;  UONI  13/55;  UONI  13/65;  TSS-1;  TSS-2; 

No.  23;  0ZS-2;  12AN-LIIVT;  13KN-LIIVT;  T-590;  12.  E-42A; 

E-50A;  E-55;  EN-U30KH28S4N4 ;  EN-U18KH15S2N2; ;  13.  B42A; 

EN-U10G5KH7S25;  EN-80KH4SG-55 ;  EN-U30KH25RS2T-60 ; 

14.  OZN-400;  OZN-300;  0ZN-350;  K-2;  U-340  pb; 

15.  EN-20G4-40;  EN-15G3-25;  EN-18G4-35;  16.  EN-15G3-25; 
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TABLE  85 .  ELECTRODES ,  WIRE  AND  WELDING 
RODS  FOR  WELDING,  SURFACING  AND  SOLDERING 
AUTOMOTIVE  PARTS  OF  GRAY  AND  FORGED  CAST  IRON 
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Key  for  Table  85:  1.  Material  of  the  electrode;  2.  Type  or 

designation  of  the  electrode,  wire,  rod;  3.  GOST,  chemical 
composition;  4.  Diameter,  mm;  5.  Designation;  6.  Brand  of 
electrodes  of  the  given  type  of  flux;  7.  Cast  iron;  8.  A, 
NCH-1 ;  9.  GOST  2671-70  (See  Table  87);  10.  Suitable  for 

gas  hot  ..’elding  of  components  made  from  gray  cast  iron; 

11.  Fluxes  (See  Table  88);  12.  B;  13.  Ditto;  14.  Suitable 

for  electrode  rods  for  welding  components  of  gray  cast  iron; 

15.  0MCH-1;  MST-l ;  No.  64;  UZTMCH-74 ;  TSNIIVT  and  others; 

16.  See  Table  87;  17.  Welding  accoiding  to  a  method  of 

A.  I.  Zelenov;  18.  Charge;  19.  Stefe* ;  20.  Sv-08,  Sv-08A; 

21.  GOST  2246-70;  22.  For  cold  arc  welding  of  components 

made  of  gray  cast  iron;  23.  E-34;  UONI  13/55;  TSCH-4; 

24.  Steel-copper  (brass);  25.  Bimetal  electrode;  26.  Core - 

copper  Mi,  M2,  M3,  covering -  iron  thickness  0.2-0.35  mm, 

width  5-6  mm;  27.  Suitable  for  cold  arc  welding  of  gray  cast 
iron  components;  28.  0MM-5;  UONI  13/55;  OZCH-1;  29.  Bundle 

of  the  electrodes*;  30.  Two  copper  and  steel  rods  or  copper, 
brass  and  steel;  31.  Steel  3-4,  copper  3-5,  brass  2-5; 

32.  For  cold  welding  of  components  of  gray  cast  iron  with 
th  :kness  of  walls  not  less  than  10  mm;  33.  OMM-5 ,  UONI  13/55; 
34.  Monel  metal;  35.  NMZHMts;  36.  GOST  492-52,  Cu  27-297., 

Fe  2-37.,  Mn,  1.2-1.87.,  the  remainder  Ni;  37.  For  cold  arc 
welding  of  components  of  gray  and  forged  cast  iron;  38.  MNCH-1; 
39.  Copper-zinc  alloy;  40.  LMts  58-2;  LZHMts  59-1-1; 

L060-1 ;  LS  59-1;  L-63;  41.  G0:'T  15527-70;  42.  For  gas 

soldering  of  components  of  gray  and  forged  ~ast  iron;  43.  Flux: 
507.  sodium  tetraborate  and  507,  boric  acid;  44;  PMTS-54; 

45.  GOST  153/ -42 ;  46.  Ditto;  47.  Ditto. 

*  The  quantity  cf  copper  not  less  chan  707.  of  the  weight  of 
the  bundle. 
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TABLE  86.  THE  COMPOSITION  OF  THE  COATING  OF 
SPECIAL  ELECTRODES  FOR  WELDING  CAST  IRON 
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CTCKJIO,  CM' 

iia  ICO  t 
cyxon  CMffCH 

OMM-I 

Ij 

25 

41 

_ 

9 

25 

70 

MCT 

16To  >i<o 

— 

30 

— 

— 

— 

— 

70 

— 

22 

03M-1  . 

. 

JVlcyib  M2, 

8  =M3 

27 

(4.5) 

(7.5) 

5 

2.5 

(47,5) 

r. 

28-30%  ot 
itcca  cyxHx 

KOMnOIICIITOD 

MHM-I 

21 

22 

MoilCJIh- 

58 

— 

— 

— 

— 

(12) 

— 

(30) 

To  >KC 

MCT.UUI 

<1;  M-,  u 

c: 

(10) 

•• 

— 

30 

05 

(>1 

24 

2  6  To  >ko 

18 

(0) 

45 

(4) 

(9) 

— 

17) 

IIV 

70 

UHHHbT 

— 

3 

17 

(1ft) 

— 

or. 

_ 

70 

U.M-4 

29CihW, 

12 

— 

(10) 

4 

<t>cppona- 

(2) 

— 

28-80%  or 

Cu-OSA 

34 

muiuii  40% 

icc:i  cyxnx 

32 

(1'OCT 

14 15—49) 

KOMIIOIICIITOI. 

— 

66 

19 


Kev:  i.  Brand  of  electrode;  2.  Type  of  electrode  (wire) ; 

3.  Composition  of  coating,  by  weight  7.;  4.  Chalk  or  marble; 

5.  Barium  carbonate  (quartz  sand);  6.  Graphite  (flourapar) 

7.  Ferrosilicon  (powdered  aluminum);  8.  FerromanganeseP  ' 
(manganese  oxide) ;  9.  Feldspar  (powdered  iron) ;  10.  Silicon 

i?r  1cea!P°t  ’  11 ’  3Titanium  ore  (strontium  carbonate); 

.  Sodium  silicate,  cm  to  100  g  dry  mixture;  13.  OMCH-l* 

14.  Cast  iron,  B;  15.  MST;  16.  Ditto;  17.  OZCH-1; 

1®-  M24,M3;  19’  0f  dry  weight  of  components; 

No*64^  r21;  ,M°nel  metS1;  22,  Ditt0;  23‘  Coating 

•64'  M*  <**1  iron»  B;  25.  UZTNCH-74;  26.  Ditto; 

27.  TSNIIVT;  28.  TSCH-4;  29.  Sv-08;  30.  Ferro- 

32?a  S <G0ST  14l5'49);  31  *  0f  dry  of  components; 
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TABLE  87.  CHEMICAL  COMPOSITION  OF  CAST  IRON 
RODS  FOR  WELDING  AND  SURFACING  CAST  IRON 


1 

‘UpKd 

.'liiavicrii. 

_ 3 _ 

\HMlPic%  Kll f< 

COOT  fir,  '  „••• 

- - - - 

2»m 

c 

1  si 

1  »»vn 

I  ? 

4  A* 

!l  6.  8.  10, 
12. 16 

3—3.? 

3.0-3,.! 

0  5—0,8 

»,2-0, 4 

1.  G,  8,  in, 
12.16 

3—3,5 

3,5— 1,0 

0,5— 0,8 

0.  i— 0,5 

/l.™  caapKi.  no 
cncco6y 

A  S\  dene uonn 

G,  8 

2,6— 2,8 

2.6-2, 8 

0,45—0,65 

0.2-0, 5 

IIM-1* 

1.6,8.10,  12 

3,0— 3,5 

3,0-3, 4 

0, 5-0,8 

0,2-0, 4 

Key:  1.  Brand;  2.  Diameter,  mm*;  3.  Chemical  composition,  7.***; 
4,  A*;  5.  B*;  6.  For  welding  according  to  the  method  of 

A.  M.  Zelenov;  7.  NCH-1*. 

*  According  to  GOST  2671-70,  besides  those  shown  in  the 
Table,  Brands  BCH  and  KHCH  are  approved  for  abrasion  resistant 
surfacing  and  NCH-2  for  gas  welding  of  thick  walled  castings. 

**  Length  of  rods  250,  350,  450  mm. 

***  For  all  rods:  the  oresence  of  chromium  up  to  0.057., 
sulfur  up  to  0.087„,  the  remainder  iron.  In  rods  brands  A  and  B, 
nicke!  ^0.37„,  in  brands  NCH-1,  nickel  0.4-0.67.  and  titanium 
0.03-r  j67. ,  in  KHCH---  chromium  1.20-2.007.. 


TABLE  8b.  FLUXES  FOR  GAS  WELDING  OF 
AUTOMOTIVE  PARTS  MADE  OF  GRAY  CAST  IRON 


llOpB  hOuUfl  ,, 

IIOMCP  i  ‘  HQIIOII I U ,  v  no  UCC> 


1  X.I ,U40,  (6>|)a)—  ’00 

2  \a  11,0,  — 5l>,  Na2<A), —  22,  k,l'Os  —  22 

3  Nj,IJ40,— SO.  N.iltCOj— 17,  S'iOg  — 3 

•1  Na.COg — 50,  NjflCOg  —  50 

5  \ .1.8,0,  —  23,  Nj.COj  —  27,  \.i\0,  —  50 

0  Nj.UjO,— 18.  i\d2COg  — 25,  — 56.5.  l.lCOs  —  0.6 


Key:  A.  Series  number  of  llux;  B.  Components,  7.  by  weight. 
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TABLE  89.  SOME  PROPERTIES  OF  HOT  GASES 
USED  IN  AUTO  REPAIR  AND  MOTOR  TRANSPORT  INDUSTRIES 


HatiMttHOU&uwe 

rtjo 

i 

yAeauiun 
nee  npu  ao*C 
h  700  mm  pm. 
cm.,  kT/m* 

2 

T«Mncp*typi 

DoenaincMo- 

HHK  Ml  M03* 

nyxo,  "C 

3 

lllMMl'HI.IIIIII 
TCIW1U  TUOpHSIJ 
enocoOHOcTi. 
npM  20-C  h 
700  mm  pm. 

flit.,  KKCIA/M ' 

4 

Cooiiioiiichmc 
Mcmay  khc/io 
Poaom  h  ropio 
MUM  r«33U 
ti  ropeiK^* 

TeMncp.Typ. 
IMIMCHH  tt 
CMCCH  C  KMC* 

. 

6 

7  Aucnuieu 

1,09 

428 

12  GOO 

1-1,3 

3150 

_  llponail-6yTan 

8  (85%  npona* 

na) 

q  BoAopoA 

A  Kokcoijmm  raa 

V  llpnponin.ii'i 

2  CjinimciiMll 

1.9 

490 

21  200 

3-3,5 

2100 

0,084 

590 

2400 

0,3— 0,4 

2100 

0,4-0,55 

600-650 

3400-4200 

0,75-0,80 

2000 

0,7-0, 9 

650-750 

7500— 79(K) 

1,0-1, 5 

2000 

0,74-0,93 

— 

3000-3400 

0,7 

2000 

Key:  1.  Designation  of  gas;  2.  Specific  weight  at  20°C 
and  7t0  tran  mercury  column,  kg  (force) /m3;  3.  Temperature  of 

combuftion  in  air,  °C;  4.  Designated  heat  producing  capability 

at  20' and  760  mm  mercury  column,  large  calories/itr; 

5.  Ratio  of  oxygen  and  hot  gas  in  the  welding  rod*;  6.  Temperature 
of  the  flame  mixed  with  oxygen,  °C;  7.  Acetylene;  8.  Propane- 

butane  (357.  propane);  9.  Hydrogen;  10.  Coke  oven  gas; 

11.  Natural;  12.  Shale. 

*  Approximate  quantity  of  oxygen  in  cubic  meters  for  1  m 
of  combustible  gas,  necessary  for  welding  and  surfacing;  for 
gas  cutting  shown  in  the  table,  the  amount  of  oxygen  must  be 
increased  by  2-2.5  times. 


13 

18 

23 


26 


TABLE  90.  DATA  ON  GAS  CYLINDERS  FOR 
COMBUSTIBLE  GASES  AND  OXYGEN 


llauMen^i'SHHe 
ro  jb 


C.oin?.i 


Cocifr.iiiiie 
raan  n 
Auijiohi 


o'l  mi 
M/lflOltfl 

([OC I 
940-  57 
ii  158:;il-70) 


Litter 


OKI 


IlftrfflllCIl 


Auctiiacm  q  I  PacToopcH* 
IIUll 

nponau-Cytau  14]  CiKinKomiuft 


(85%  nponaua) 


BoAOpOA 

TopOACKOfl,  KOK 

conuii,  npnpofliiuA, 
CJia  line  null 
KlICAOpOA 


B9 


C>KaTuii 

> 


10  0 
15  B 


30 


A 

A 


^  lioaufi 

6  Kpariiufi 
Tomiio* 
21caeiiud 
KpacHuA 

26 

A  OoflyOoft 


2Kpacnuft 

7  BojiuA 
22 

Kpncnuil 

2^bcfluil 


WcpilL 


n 


7  I'afioiri* 
Aiuicii.il'  II  |1H 
tCMUCpilTVpC 
90"O.  Kl’/CM' 


16 

17 


150 

ISO 

150 


Key:  1.  Designation  of  gas;  2.  Condition  of  gas  in  the 
cylinder;  3.  Type  of  gas  cylinder  (GOST  949-57  and  15860-70); 
4.  Color;  5.  Gas  cylinder;  6.  Inscription;  7.  Working 
pressure  at  a  temperature  20°C,  kg  (force) /cm2;  8.  Acetylene; 

9.  Soluble;  10.  V;  11.  White;  12.  Red;  13.  Propane - 
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Key  for  Table  90,  con't. 

butane  (85°4  propane) ;  14.  Liquefied;  15.  B;  16.  Red; 

17.  White;  18.  Hydrogen;  19.  Compressed;  20.  A; 

21.  Dark  green;  22.  Red;  23.  Municipal,  coke,  natural, 
shale;  24.  Red;  25.  White;  26.  Oxygen;  27.  Blue; 
28.  Black. 


TABLE  91.  CHEMICAL  COMPOSITION  OF  WELDING 
ROD  FOR  ARC  AND  GAS  WELDING  OF  ALUMINUM  AND  COMPONENTS 
MADE  OF  ALUMINUM  ALLOYS  TYPE  AL2,  AL4  AND  OTHERS 


M.lphJ  UPOUOJIOKII 

2 

ItOlUll  10 

KG  <1(1011 

(.11114, 

3 

Ill’ll '• 

.1001, 

,  H<3  6o«lt'C 

no  l  oc  r 

S'  o 

1 

( 

t 

1  M.r 

f"  ~~ 

l 

1  787  1  —  03' 

(S.'l 

1  Sl 

la*  (in 

!  A' 

1 1 

1  (i>i ) 

J_(^_ 

1  '« 

'Ilpom'lj 

VU.AK3 

0.2- 

2.75 — 

(0,08- 

Ocia.ib 

0,.) 

0,05 

0,1 

o.l 

0,0 

S .  25 

0,18) 

6  ,l0° 

(0.5— 

0.0)  1 

i 

- 

Cu  \K5** 

1 

1.5- 

- 

3  1  0  JKC 

0,6 

— 

0,2 

0.1 

0.1 

0,0 

,  ■ 

CIS  A  Mil 

1,0- 

0.2- 

o..'- 

» 

— 

0,05 

0,2 

0,1 

0,1 

1,0 

0,1 

0,5 

1  n 

CB  AKI0 

— 

7.0—1 
10,0  i 

1  i 

0,0 

0,  l.J 

0,3 

0,2 

0,1 

{ ; 

Cii-AI 

— 

o.  10—; 

0,2— 

llo  voiieo 

— 

— 

0,015 

— 

0,01 

,0,2') 

O'), 5 

13 

Co-AiS  00  j 

0,  )5  ^ 

1  lo  -..oiioe 
'  ; 0.‘J7 

0,015 

(0.015) 

0,005 

— 

0,01 

Key:  1.  Brand  of  wire  according  to  GOST  7871-63*;  2.  asic 

components,  %;  3.  Mi..^ure,  %,  not  more  than;  4.  Remaining; 

5.  Sv-AK3;  6.  Remainder;  7.  Sv-AK5**;  8.  Ditto; 

9.  SV-AMts;  10.  SV-AK10;  11.  Sv-Al;  12.  Not  less  than; 
13.  Sv-AV  00. 


*  In  all  GOST  7871-63  considers  11  brands  of  welding  rod 
of  aluminum  and  aluminum  alloys,  diameter  from  0.8-12.0  mm. 

**  Wire  Sv-AK5  is  used  in  the  automotive  repair  industry  for 
making  electrodes  0ZA-2. 
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TABLE  92.  FLUXES  FOR  GAS  WELDING  OF 
AUTOMOTIVE  PARTS  OF  ALUMINUM  ALLOYS 


riopHAKouun 
HOMi-p  i|i^iocn 
/y  (Mflpha) 


1  ( AU>-4 A)  C 
2 

3 

4 

5 


JL 


KoMnoiifiiiu,  %  (no  uccy) 


Na? -28.  KCI  —50,  LiCI-14,  NaF-8 
KCI—  oO,  LICI— 32,  Nnl?— 10,  ZnCl2  —  a 

!'iC|-15-  KF •11*0—7,  NallSO.— 3 
K.a^J  KCI— 29,  U:iCI3*21  1,0  —  48,  GiF,  — 4 

NaCI-41.  KCI -51.  NnF-8  ■ 


Key:  A.  Series  numbers  of  fluxes  (brand);  B.  Components, 
X  (by  weight) ;  C.  (AF-4A) . 


TABLE  93.  COMPOSITION  OF  COATING  OF 
ELECTRODES  FOR  ARC  WELDING  OF  ALUMINUM  ALLOYS 


.A 


riopHAHO- 

Dull  IIOM«P 
Cv<  Jpu 

(Mjpual 

Ocuouiiue  KOMnOHIMITU,  % 

B  ' 

1  « 

Nan  A  IF  a*  (^iiojiht)  — 25,  <t>.noc 

(03A-2) 

AO-4A— 65,  KCI -9,  ry6- 

* 

•intuit  Tinan  — 1 

2 

Nn.,AlF#  — 20,  KCI -50,  2;, 

NaCl -30 

3 

Na3AIFt— 35,  KC1-50,  3a 

NaCl- 15 

4 

KCI -64.  NaCl -6,  MgCI,-30 

5 

KCI -58,  NaCl  — 28,  LiCl-14 

PucTnoi  irrc/n*  ii  cnocoC  N&ucceiuhi 
rtoupiJTihi 

c 

T5 


PacTLoP  KapftoKCUMO'i  ii/me;t.no:ioaui 
02—11%  i<  cy.M\io  ixOMiioucinoii). 
tlpocyniKa  it  upoKii.mn 
Cua'iaaa  ii,,iiroronamor  nncuiiuii 
null'  I'onnurt  pncuiop  NuG,  iim  pan 
noAiir  aoci.  cocrun,  a.-uive  cyiuar  n 
upoKa.iimaioT  2—3  a  npn  lWrO 
UK)  e  cyxiiK  KOMiioueuton  paatioanr 
ii  50  c.n1  uoau;  cpm  »  npovunwuiv 
iot  2—3  <i  npn  l.‘oX  4a 
PirjuoflWT  na  rycTOM  pacTDopc  NaCK 
ovum  it  iipoKaJiiiaaior  2  h  npii  180UC 
To  h«s  5  a 


Key:  A.  Series  numbers  of  compositions  (brands); 

B.  Basic  components,  %  (by  weight);  C.  Solvent  and 
method  of  applying  coating;  1.  (OZA-2) ;  la.  NajAlFfc 

(cryolite)---  25,  flux  AF-4A-—  65,  KCI---  9,  porous 
titanium-—  1;  lb.  Solution  of  carboxyl -methyl-cellulose 
(12-14%  of  the  total  of  the  components).  Desiccation 
and  calcination;  2a.  At  first  they  prepare  a  saturated 
aqueous  solution  of  NaCl,  dilute  the  entire  composition  with 
it,  then  dry  and  calcinate  for  2-3  hours  at  150°C. 

3a.  100  grams  of  dry  components  are  diluted  in  50  cm^  of 
water;  drying  and  calcination  for  2-3  hours  at  150°C. 

4a.  Diluted  with  a  viscous  solution  of  NaCL,  dried  and 
calcinated  2  hours  at  180°C.  5a.  Ditto. 
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TABLB  94.  STEEL  FILLER  AND  WELDING  ROD 
MOST  WIDELY  USED  FOR  RECONDITIONING  AUTOMOTIVE 
PARTS  BY  MECHANICAL  TYPES  OF  PLATING 
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Key  for  Table  94:  1.  Types  of  surfacing  (plating);  2.  Wire 

(GOST);  3.  Surfacing  (10543-63);  4.  Welding  (2246-70); 

5.  Spring  (9389-60);  6.  Structural  Steel  (1050-60); 

7.  Instrumental  steel  (1435-54);  8.  Automatic  under  layer  of 

flux;  9.  Np-40 ,  Np-50,  Np-65,  Np-50G,  Np-65G,  Np-30r*:SA? 

Np-3KH13,  Np-10G3,  Np-50KHFA ;  10.  Sv-08,  SV-08GA ,  Sv-08A, 

Sv-10G2,  Sv-18KHGS,  Sv-18KHMA,  Sv-12g2;  11.  K2*  (OVS ,  VS,  PK) ; 

12.  Steel  45;  13.  Electric  impulse;  14.  Np-50,  Np-55, 

Np-80,  Np-50G,  Np-65G;  15.  Sv-08,  Sv-10G2,  Sv-08A,  SvlOGA, 

SV-08GA,  Sv-18KHMA;  16.  K2  (OVS,  VS,  PK) ,  Kl;  17.  Steel  45; 
65G;  18.  In  an  atmosphere  of  carbon  dioxide;  19.  Np-30KHGSA, 

Np-2KH14,  Np-30KH13;  20.  Sv-12GS;  Sv-C3CS,  Sv-18KHGS,  Sv-08G2S, 

Sv-10KH13,  Sv-08GSMT;  21.  K2  (OVS,  VS,  PK) ;  22.  Metallizing 

spray;  23.  Np-65,  Bp-  80;  24.  Sv-08,  Sv-12GS;  25.  K2 

(OVS,  VS,  PK) ;  26.  Steel  35 ;  45 ;  27.  U7A ,  U8A . 

*  GOST  9389-60  depending  on  the  mechanical  properties 
covers  four  brands  of  spring  wire:  I  (Kl) ,  II  (K2) ,  IIA 
(K2A)  ,  III  (K3) .  Wire  is  made  from  steel  U7 ,  U7A,  U8,  U8A 
and  other  brands  of  instrumental  steel  covered  by  GOST  1435-54, 
or  structural  steel  65G,  70G  and  others  according  to  GOST 
1050-60.  The  diameter  of  the  uire  is  from  0.14-8.00  mm. 

The  brands  mentioned  of  spring  wire  are  introduced  instead  of 
brands  OVS,  VS  and  PK,  looked  at  earlier  under  GOST  1546-53, 
5047-49  and  1070-41. 
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TABLE  95 .  COMPOSITION 
MECHANIZED  SURFACING  OF 
AUTOMOBILE  PARTS 


FUSING  fluxes  for 
Worn  OUT  SURFACES  OF 
(GOST  9087-69) 
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Key  for  Table  95:  1.  Brand  of  flux;  2.  Components,  7,  by 

weight;  3.  Not  more  than;  4.  FTS-9;  5.  AN-348-AM; 

6.  AN-348-A;  7.  OSTS-45;  8.  AN-20S,  AN-20P,  AN-20SM; 

9.  An-22;  10.  OSTS-45-M;  11.  AN-8;  12.  AN-60;  13.  AN-26sp, 

AN-26S,  AB-26P;  14.  Up  to. 


TABLE  96.  ELECTRODE  WIRE  AND  FLUXES  FOR 
RECONDITIONING  SURFACES  OF  WORN  OUT  CRANKSHAFT  COLLARS 
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OTiKiir  npii  <  5v  ’’  .— 

",  y-iA'Mt 

T.  I),  W 

13 

14 

nee.i  1,5— i, 53)  —  8 

16 

HI 

To  me 

dviioc  AH-318-A — 

93.2,  i|u’ppoxpoM 
Si  5  iuiii  As  •>— 

2.2,  rpaili.  r  K JIB-2, 

iurr-2,  syr-i  m.™ 

K.1C-3— 2,3;  mii.v 
K0C  ctcoo— 2  2* 

L5  2)  fp.njmT  85  e, 
miUKoe  CTCK.ao  15  e 

bC3  (OJ>Mli‘ICvI  oil 
o6pa6oTK» 

Key:  1.  Filling  variant ;  2.  Electrode  wire  with  diameter 

1.6-1. 8  mm;  3.  Composition  of  flux,  7.  (according  to  weight); 

4.  Composition  of  the  paste  for  coating  oil  ducts,  g; 

5.  Thermal  processing  of  surface  layer;  6.  Hp-30KHGSA; 

7.  Standard  flux  AN-348A-100;  8.  Quartz  sand,  dry -  96, 

fire  clay — -  4,  caustic  sodium  (207,  solution) —  2,  sodium 

silicate  (specific  weight  1.5-1.55) -  8;  9.  Normalization, 

induction  tempering;  10.  Wire  class  II  (GOST  9389-60); 

or  Hp-65;  11.  Ditto;  12.  Annealing  at  650°C -  2.5  hours, 

induction  tempering;  13.  Ditto;  14.  Flux  AN-348A — -  93.2; 

ferrochromium  no.  5  or  no  6. -  2.2;  graphite  KLB-2,  KLT-2, 

EUT-1  or  KLS-3 —  2.3;  sodium  silicate —  2.3*;  15.  Graphite 

85g,  sodium  silicate  15g;  16.  Without  thermal  processing. 

*  Besides  the  compounds  shown,  sometimes  AN-348-A  is  used 
with  an  additive  of  46 7,  graphite  or  37,  stalinite  (a  very  hard 
Soviet  tool  alloy). 
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TABLE  97.  EXAMPLES  OF  THE  SELECTION  OF  WELDING  ROD 
FOR  SURFACING  AUTOMOTIVE  COMPONENTS  UNDER  A  LAYER  OF  FLUX 
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Key  for  Table  97:  1.  Designation  of  components  and  surface; 

2.  Material  (the  most  widely  used);  3.  Hardness;  4.  Welding 

rod;  5.  Brand;  6.  Diameter,  mm;  7.  Hardness  (approximate); 

8.  After  surfacing;  9.  After  thermal  processing;  10.  Crank¬ 
shafts;  11.  Steel  45;  12.  K2  and  standard  flux;  13.  Differential 

axles;  14.  Steel  40KH,  steel  35KHGS ;  steel  40KHGTR;  15.  Np-30 

KHGSA,  Np-30KHGSA,  K2;  16.  Crankshaft  compressor;  17.  Steel  45; 

18.  K2;  19.  Releasing  brake  shoes;  20.  Steel  40;  21.  Np-50, 

Np-65;  22.  Cardan  forks,  collars;  23,  Steel  45;  24.  Np-65; 

25.  Cardan  shafts  with  forks  (joined);  26.  Steel  40KH;  20;  40; 

27.  Sv-08;  28.  Differential  axle  pipes:  collars;  29.  Steel  40KH; 

30.  Np-50,  Steel  45;  31.  Thread;  32.  Steel  45;  33.  Np-40, 

Steel  45;  34.  Slotted  ends  of  Cardan  shafts;  35.  Steel  40KH; 

36.  Np-30KHGSA;  37.  Flanges  of  transmission  shafts  and  rear 
axles,  collars;  38.  Steel  45,  steel  40KH;  39.  Np-40,  Steel 

45;  K2,  Np-65,  Np-50. 
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TABLE  98.  EXAMPLES  OF  THE 
FOR  WELDING  SMOOTH  AND 
AUTOMOTIVE  COMPONENTS  BY  AN 


SELECTION  OF  WELDING  ROD 
THREADED  SURFACES  OF 
ELECTRICAL  IMPULSE  METHOD 
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Table  98,  con' 
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Key  for  Table  98:  1.  Designation  of  components,  surfaces; 

2.  Material  (the  most  widely  used);  3.  Hardness;  4.  Welding 
rod;  5.  Brand;  6.  Diameter,  mm;  7.  Hardness  after  tempering 
(approximate);  8.  Pulley  hubs  of  the  crankshaft;  9.  Steel  45; 

10.  K2  (OVS);  Kl,  Np-80;  K2  (OVS) ;  11.  Valve  push  rods,  stems; 

12.  Steel  35;  13.  Kl,  Np-80;  K2  (0V3) ;  1.4.  Camshafts,  journals; 

15.  Steel  45;  16.  Np-80,  Np-65G;  K2  (OVS);  17.  Cross  members 

of  the  Cardan  shaft,  pins;  18.  18KHGT;  .teel  20KHGNTR;  steel 
20KH;  19.  Np-86,  Np-65G;  20.  Differential  crosu  pieces,  pins; 

21.  steel  18KHGT ;  22.  K2  (OVS),  Np-80,  Np-65G;  23.  Flanges 

of  transmission  shafts  and  the  rear  axles,  collars;  24.  Steel 
45;  steel  40KH;  25.  K2  (OVS),  Kl,  Np-80,  Np-65G;  26.  Drive 

shaft  of  the  transmission,  collars;  27.  Steel  18KHGT; 
steel  25KHGM;  28.  K2  (OVS),  Kl,  Np-80,  Np-65G;  29.  Driving 

transmission  shafts;  30.  Collars;  31.  Steel  40KH;  32.  Ditto; 

33.  Thread;  34.  Steel  25KHGM;  35.  Thread;  36.  K2  (OVS); 

37.  Driving  rod  of  the  rear  axle,  thread;  38.  Steel  20KHNM, 
steel  18KHGT,  steel  30KHGT;  39.  K2  (OVS);  40.  Forks  for 
engaging  the  clutch;  41.  Steel  45;  42.  K2  (OVS),  Kl, 

Np-  80;  43.  Cardan  flanges-forks ,  sockets  under  the  bearings;  44 

44.  Steel  35;  45.  Sv-08,  Sv-08A;  46.  King  pins,  thread; 

47.  40KH,  steel  35KH;  48.  K2  (OVS),  Kl;  49.  Clutch  pedal 
shaft;  50.  Steel  45;  51.  K2,  Kl,  Np-80;  52.  Driving  cylindrical 

rod  of  the  rear  axle,  collars;  53.  Steel  18KHGT,  steel  30KHGT; 

54.  K2,  Kl;  Np-80;  55.  Cross  wise  steering  rods,  thread; 

56.  Ste\*.l  20;  57.  K2,  Kl;  58.  Shafts  of  the  steering 

mechanism,  thread;  59.  Steel  20,  steel  35;  60.  K2,  Kl; 

61,  Front  and  rear  wheel  hubs,  sockets  under  bushings; 

62.  KCH  35-10;  63.  Sv-08,  Sv-08A;  64.  Differential  pans, 

collars;  65.  KCH  35-10  Mst  6;  66.  Sv-08,  Sv-08A; 

67.  Bearing  sockets  of  the  driving  shaft,  opening  under  the 
bearings;  68.  KCH;  69.  Sv-08,  Sv-08A;  70.  Articulated 

front  suspension  of  the  engine,  openings  under  the  bearing 
collar  of  the  gear  box  cover;  71..  KCH  35-10;  72.  Sv-08, 

Sv-08A. 
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TABLE  99.  COMPOSITION  OF  COOLING  LIQUID 
FOR  ELECTRIC  IMPULSE  WELDING 


flopHAKO 
eufl  iiouep 
pacruopa 

B 

Moniiwd  pncTuop,  %  no  nety 

i 

KaPbuiunipobaiiMan  co- 
pa —  3—4,  Mmiepa^biioe 
mpcpo  — 0,5 

2 

tViimepmi  —  15—20 

3 

Kajibiimiiipouaaiian  co- 
pa— 2— 3,  Miiuepitn  — 
4-5 

4 

MhiJio  xo3iiftcibcmioe — 
1,  rpiiucpmi  —  (1,5,  Kapb- 
uiiimpoRniniaii  copa —  5 

5 

KaPMiiiniipooamian  co- 
pa— 6 

Key:  A.  Series  of  numbers  of  solution;  B.  Aqueous 

solution,  %  by  weight;  1.  Calcined  soda -  3-4, 

mineral  oil —  0.5;  2.  Glycerine  15-20;  3.  Calcined 

soda  2-3,  glycerine  4-5;  4.  Household  soap  1, 

glycerine  0.5,  calcined  soda  5;  5.  Calcined  soda  6. 
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TABLE  100.  CHEMICAL  COMPOSITION  AND  PROPERTIES 
OF  INERT  AND  CONTROLLED  GASES  USED  IN  THE  AUTOMOTIVE  REPAIR  INDUSTRY 


Key  for  Table  100:  1.  Gas  (GOST) ;  2.  Batch;  3.  Chemical 

composition1,  %  by  volume;  4.  Moisture;  5.  Coloration; 

6.  Gas  cylinder;  7.  Inscription;  8.  Specific  pressure  in  the 
gas  cylinder  when  t  =  20°C  kg  (force) /cm^;  9.  Specific  weight  at 

0°C  and  760  mm  mercury  column,  g/IU  10.  Carbon  dioxide  welding 
(8050-64)2;  11.  Black;  12.  Yellow;  13.  Industrial  nitrogen 

(9293-59);  14.  Black  with  brown  bands;  15.  Pure  argon 

(10157-62);  16.  A;  B;  V;  17.  Black  with  white  bands  (industrial) 

or  the  upper  half—  white,  the  lower  black  (pure);  18.  Dark 
blue;  19  Pure  helium  (MRTU  51-04-62);  20.  A;  B;  21.  Brown. 


1.  In  the  composition  of  the  gases  the  quantity  of  additives 
is  given  for  the  maximum  acceptable  period. 

2.  It  is  expedient  to  use  a  liquefied  welding  carbon 
dioxide.  In  the  case  where  a  liquefied  nutritive  carbon  dioxide 
is  used  it  is  necessary  to  dry  it  with  silica  gel  and  the  first 
portions  of  the  gas  (until  the  pressure  is  compressed  to  4-5  kg 
(force) /cm^)  are  released  into  the  atmosphere. 


-190- 


TABLE  101.  EXAMPLES  OF  THE  SELECTION  OF  WELDING 
WIRE  FOR  SURFACING  SMOOTH  AND  THREADED  SURFACES  OF 
AUTOMOTIVE  COMPONENTS  IN  A  CARBON  DIOXIDE  ATMOSPHERE 
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Table  101,  con't 


Key  for  Table  101:  1.  Designation  of  components  and  surfaces; 

2.  Metal  (moot  widely  used);  3.  Hardness;  4.  Melding  wire; 
5.  Brand;  6.  Diameter,  mm;  7.  Loss  of  carbon  dioxide  per 
component  (approximate) ;  8.  Axle  rod  of  the  rear  transmission 


gear 

;  9.  Steel 

45, 

steel  25KHGM; 

10.  Np-2KH14,  SV-12KH13; 

11. 

Compressor 

crankshafts;  12. 

Collars;  13.  Steel  45; 

14. 

Np-2KH14; 

15. 

Thread;  16. 

Np -30KHGSA ;  17 .  Transmi s  s ion 

driven  shafts: 

18. 

Collars;  19. 

Steel  40KH,  25KHGM; 

20. 

Np-2KH14; 

21. 

Np-30KHGSA; 

22.  Sv-18KHGS;  23.  Connecting 

shafts  of  the  transmission,  thread;  24.  Steel  18KHGT,  steel 
25KJICM;  25.  Thread;  26.  Np-30KHGSA;  27.  King  pin, 
thread;  28.  Steel  40K11;  29.  Np-30KHGSA,  Sv-18KHGS, 

Sv- 12GS ;  20.  Crosswise  steering  levers,  thread;  31.  Steel  20; 

32.  Sv-12GS;  33.  Flanges  of  shafts  KP  and  Z.  M.  Collars; 

34.  Steel  45;  35.  Sv-12GS,  Sv-18KHGS;  36.  Driving  end 
rods  of  the  rear  axle,  thread;  37.  Steel  18KHGT,  steel  30KHGT; 
38.  Np-30KHGSA;  39.  Cross  pieces  of  the  differential, 
pins;  40.  Steel  18K1IGT;  41.  Np-2KH14,  Np-3KH13,  Sv-12KH13; 

42.  Cardan  cross  pieces,  pins;  43.  Steel  18KHGT,  steel 
20KHCNTR,  steel  20K1I;  44.  Sp-2KH14,  Np-3KH13,  Sv-12KH13; 

45.  Axles  of  th  clutch  pdals;  46.  Steel  45;  47.  Np-2KH14, 

Sv-2KH13;  48.  Clutch  disengaging  forks,  collars;  49.  Steel  45; 

50.  Np-2KH14,  Sv-12KH13;  .  1 .  Release  brake  shoes,  collars; 

52.  Steel  45;  53.  Np-2K!11'  ;v-12KH13;  54.  Pitman  arm  shafts, 

thread;  55.  Steel  40KH;  st<  :  ’.5KHGM;  56.  Sv-18KHGS; 
Np-30KHGSA;  57.  Differentia  i  i pipes;  58.  Collars; 

59.  Steel  40K--  50.  Sv-LoKi;  > ;  <■'  .  Thread;  62.  Steel  45; 

63.  Np-30K!lCr’-4 .  64.  Differed. .<  ■  axles,  slotted;  65.  Steel 

40KH ;  steel  33K1I;  66.  Np-30KIi(.S. 47.  Cardan  shafts  in 

the  assembly,  welding  of  forks  a >  slotted  ends;  68.  Sv-12GS; 

69.  Cabins,  bodies,  trim,  welding  patches,  fusing  cracks; 

70.  Steel  08;  71.  Sv-12GS. 

*  Adequate  output  of  gas:  with  wire  0.8-1. 2  mm--- 
500-750  , Ohr  ,  with  01.2-1.6  mm---  750-1000  1/ hr. 


Best  Available  Copy 
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TABLE  102.  MATERIAL  OF  ELECTRODES  MOST 
WIDELY  USED  IN  AUTOMOTIVE  REPAIR  INDUSTRIES 
WHEN  PROCESSING  COMPONENTS  BY  AN  ELECTRIC  SPARK  METHOD 
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Key:  1.  Variant. of  processing;  2.  Designation  of 
processing;  3.  Inter  electrode  atmosphere;  4.  Polarity  of 
component;  5.  Polarity  of  electrode;  6.  Materials  and 
brands  of  electrodes  (instrument);  7.  Removal  of  cotter 
pins  and  joint  pins  and  so  forth  that  are  about  to  break. 
Processing  the  surface  to  a  good  hardness,  drilling  openings, 
sharpening  instruments;  8.  Kerosene,  diesel  fuel,  trans¬ 
former  oil  and  others;  9.  Anode;  10.  Cathode; 

11.  Leaded  brass  LS-59-1,  copper-graphite  composite  MG-4; 

12.  Strengthening  instruments  and  components,  plating  the 
surfaces  of  components  with  a  layer  of  good  hardness;  13.  Ai: 
14.  Cathode;  15.  Anode;  16.  Alloys  VK-2,  VK-3,  VK-4, 
VK-6,  VK-8,  T30K4,  T5K10,  T15K6.  Somite  TSS-1,  TSS-2,  ferro- 
chrome,  ferroboron. 
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§  2.  Metals  and  Materials  Used  in  Automotive  repair  Industries  for 

Plating  Components  by  Electrolytic  and  Chemical  Methods 

In  the  automotive  repair  industry  electrolytic  and  chemical  coatings 
are  used  for  plating  worn  out  surfaces  of  components,  for  decorative 
purposes  and  to  prevent  corrosion.  They  are  also  used  as  a  preparatory 
operation  under  painting,  before  casehardening  and  cyanidation  for  protect¬ 
ing  those  surfaces  of  the  components  which  do  not  require  impregnation  by 
carbon  and  nitrogen,  for  improving  fatigue  life  of  the  components  joined. 

The  technical  process  of  electrolytic  and  chemical  coating  can  be 
divided  into  three  steps:  preparation  of  the  component  surfaces  before 
coating,  electrolytic  or  chemical  plating  of  the  surface  and  processing  of 
the  plated  layer.  The  first  step  includes  mechanical  and  chemical 
preparation  of  the  surface.  The  third  step  finishes  with  a  mechanical 
(sometimes,  also,  thermal)  processing  of  the  plated  layer.  According  to 
the  content  of  the  technological  operation  and  the  use  of  the  material 
being  repaired  the  mechanical  processing  when  preparing  the  components  for 
coating  and  when  processing  the  placed  layer  can  be  very  great.  Therefore, 
the  repairing  material  used  for  mechanical  processing  in  both  these  steps 
can  expediently  be  looked  at  together. 

Materials  used  when  mechanical 'y  processing  components,  placed  by 
electrolytic  and  chemical  methods.  Mechanical  processing  of  the  surfaces 
of  automotive  parts  treaded  with  electrolytic  and  chemical  coatings,  and 
also  plated  surfaces  can  be  roughly  or  finely  polished  and  buffed. 

Rough  polishing  is  usually  done  in  machine  shops  on  machines  with 
abrasive  wheels,  and  fine  polishing  and  buffing  of  the  finished  and 
plated  surfaces  is  done  in  branches  of  electrolytic  shops  in  automotive 
repair  industries. 

They  use  complex  and  simple  polishing  wheels  for  fine  (finishing) 
polishing.  The  complex  wheels  (nave,  dis  and  rim)  are  made  of  metal 
or  wood.  The  facings  of  these  wheels  are  p  de  of  leather,  matting, 
felt  or  emery  cloth.  It  is  best  to  glue  ti.*  facing  on  with  a  hide  glue 
(GOST  3252-46).  The  simple  wheels  use  matting,  felt  and  fabric.  The 
matted  wheels  vary  in  weight:  the  greaLei  *he  weight  of  the  wheel,  the 
greater  its  hardness.  As  distinguished  fM.-m  rough  polishing,  when  fine 
polishing  and  buffing,  the  hardness  of  the  metai  used  and  the  polishing 
(buffing)  wheels  must  be  changed  to  correspond,  that  is  for  polishing 
soft  metals  it  is  necessary  to  use  the  most  elastic  wheels.  For  poli'king 
iron,  chromium  and  other  hard  castings  it  As  especially  good  to  use  *'e it 
wheels  which  are  distinguished  by  their  density. 

Fabric  wheels  are  made  from  canvas,  flannel,  burlap,  coarse  calico, 
frieze  and  30  forth.  Wheels  arc  obtained  by  a  method  of  stitching  together 
the  wheel  discs.  When  the  seams  arc  places  closely  together  (5- in  nm, 
one  from  the  other)  comparatively  hard  wheels  arc  obtained,  when  far  .oar t 
(15-20  mm)  soft  ones. 

Both  the  complex  and  the  simple  wheels  must  be  subjected  to 
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static  balancing.  The  balanced  wheels  are  rolled  with  polishing  powders 
number  4-6  or  micro  powders  M-40,  M-28,  M-20  in  two  or  three  layers.  Before 
applying  the  abrasive  tp  the  working  surface  of  the  wheel  it  is  smeared 
with  joiners  glue  or  casein  glue,  dextrin  or  sodium  silicate.  When  matted 
wheels  are  used,  the  first  layer  of  abrasive  is  rolled  on, using  joiners 
glue  or  hide  glue.  One  can  use  sodium  silicate  for  rolling  on  subsequent 
layers . 


When  rolling  on  the  abrasive  layer  they  compress  it  by  rolling  the 
wheel  on  smooth  steel  sheets.  The  drying  time  after  rolling  must  be  48 
hours  iit  room  temperature  for  a  2  layer  abrasive  coating,  or  24  hours  at 
a  temperature  of  30-40°C. 

Matted  wheels  are  the  most  widely  used  in  the  automotive  repair  industry 
and  are  the  cheapest:  soft —  for  polishing  components  of  aluminum  alloys 
and  non-ferrous  metals;  hard —  for  polishing  steel  components.  For 
fine  polishing  the  matted  wheels  can  attain  a  fineness  of  the  surface  which 
corresponds  to  class  8-9. 

Buffing  wheels  are  made  of  matting,  cloth,  felt,  coarse  calico,  calico, 
frieze  or  twill.  These  can  be  sewn  or  attached  to  the  spindle  of  the 
polishing  machine  by  screws  or  special  grippers.  The  non-sewn  wheels  are 
usually  used  for  polishing  components  of  complex  configuration. 

The  composition  of  the  most  widely  used  polishing  pastes  of  various 
types  is  presented  in  Table  103 . 


TABLE  103.  COMPOSITION  OF  POLISHING  PASTE 
USED  FOR  PREPARING  COMPONENTS  UNDER  AN  ELECTROLYTIC 
COATING  AND  FOR  PROCESSING  THE  COATINGS  OBTAINED 
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Key  for  Table  103:  1.  Designation  of  paste;  2.  Polished 

surfaces;  3.  Chemical  composition,  %  (according  to  weight) ; 

4.  Chromium  oxide;  5.  Vienna  paste  (kerosene);  6,  Oleic 
acid  (rouge);  7.  Silica  gel  (beef  fat);  8.  Decomposed  fat 
(paraffin);  9.  Bicarbonate  of  soda  (ceresin) ;  10.  Stearin; 

11.  Paste  GOI;  12.  Rough;  13.  Steel,  chromium;  14.  Average; 
15.  Ditto;  16.  Thin;  17.  Paste  Z1L;  18.  Chromium; 

19.  Chromium;  20.  Lime;  21.  Aluminum,  nickel;  22.  Paste 
for  polishing  steel;  23.  Steel;  24.  Paste  for  copper  and 
aluminum;  25.  Aluminum,  copper;  26.  Paste  for  chromium 
coating;  27.  Chromium. 


The  chief  components  of  any  polishing  paste  are  the  abrasives  (chromium 
oxide,  aluminum  oxide,  silicon  oxide,  Vienna  paste  and  so  forth)  and  the 
connective  material  (stearin,  paraffin,  fat,  beef  fat  and  so  forth).  Besides 
this,  one  can  have  additives  in  the  paste  which  change  their  consistency  or 
improve  the  effectiveness  of  the  polishing  due  to  intensifying  the  physical- 
chemical  processes  which  occur  during  polishing  a  surface  layer  of  a 
component.  For  these  purposes  it  is  convenient  to  include  in  the  composition 
of  the  pastes, surface  active  substances:  oleic  acid  and  emulsifiers 
of  types  OP-7  and  OP-10.  As  a  result  of  polishing  it  is  possible  to 
increase  the  fineness  of  the  component  surface  to  class  13  (GOST  2789-59) . 

Materials  used  during  chemical  and  electrochemical  cleaning  of 
components  in  preparation  for  coating.  Surfaces  of  components  subjected 
to  electrolytic  or  chemical  plating  must  be  thoroughly  cleaned  of  grease, 
oil  and  oxides. 

Cleaning  away  the  grease  and  fat  can  be  done  using  organic  solvents 
(benzine,  kerosene),  Vienna  paste  and  alkali  solutions  in  hot  or 
electrolytic  baths.  Organic  solvents  are  not  recommended  for  use  during 
very  large  scale  productions,  because  of  their  fire  danger.  Besides  this, 
after  processing  with  benzine  or  kerosene  on  the  surface  of  the  component 
there  always  remains  a  thin  film  of  grease.  For  guaranteeing  the  necessary 
adhesion  of  the  plated  and  base  metal  it  is  necessary  to  remove  this  film. 
Such  a  film  can  be  removed  in  special  baths  by  rubbing  the  surface  of  the 
component  with  Vienna  paste  diluted  with  water  to  a  consistency  of  gruel. 

Vienna  paste  is  a  product  of  annealing  lime  and  dolomite;  it  contains 
94.5%  calcium  oxide  and  a  small  quantity  of  magnesium  oxide  and  iron.  The 
grain  of  the  Vienna  paste  has  a  round  shape  without  sharp  cutting  grain. 

When  degreasing  with  a  Vienna  paste  it  is  possible  to  add  up  to  1%  sodium 
hydroxide  or  up  to  3%  soda  ash. 

Degreasing  of  components  in  an  alkali  solution  in  hot  or  electrolytic 
baths  is  the  most  widely  used.  Because  mineral  oils  which  are  usually  used 
for  greasing  automotive  parts  do  not  saponify  under  the  influence  of 
an  alkali  there  is  a  problem  of  including  something  during  degreasing  to 
emulsify  the  oil.  Special  additives  of  emulsifiers  are  introduced  into 
the  degreasing  solution  which  coat  the  drops  of  oil  and  facilitate 
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removing  them  from  the  surface  of  the  component. 

The  emulsifiers  used  for  preparing  surfaces  before  plating  are:  oil, 
sodium  silicate,  dextrin,  a  detergent  mixture  of  sulfonaphthenic  acids 
[Russian  equivalent  of  Twitchell  reagent]  and  others.  Emulsifiers  OP-7 
and  0P10  (poly-e'chylene-glycol  esters)  are  especially  effective. 

The  compositions  of  solutions  for  chemical  degreasing  before  electrolytic 
'•■oating  are  presented  in  Table  104.  When  degreasing  components  made  of 
aluminum  alloys  the  use  of  strong  alkalis  (caustic  soda)  is  not  permissible. 
For  improving  the  effectiveness  of  hot  degreasing  and  for  improving  quality 
it  is  expedient  to  mix  dr  circulate  the  electrolyte. 


TABLE  104.  SOLUTIONS  FOR  CHEMICAL  DEGREASING 
BEFORE  ELECTROLYTIC  COATING 
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Key:  A.  Components  and  procedure  of  degreasing;  B.  Composition 
of  solvents,  g'/t',  C.  For  steel  components ;  D.  For  aluminum 
alloys;  5.  Caustic  soda  (sodium  hydroxide),  GOST  2263-59  or 
11078-64;  6.  Calcined  soda  (sodium  carbonate),  GOST  5100-64  or 
10689-63;  7.  Sodium  silicate,  GOST  13078-67;  8.  Trisodium 
phosphate,  GOST  13493-68;  9.  Detergent  mixture  of  sulfonaphthenic 

acids,  GOST  463-53;  10.  Emulsifier  0p-7  (OP-8) ;  11.  Temperature, 

°C;  12.  Time,  minutes.  \ 


In  comparing  hot  chemical  degreasing  the  most  effective  is  hot 
electrolytic  degreasing  in  an  electrolytic  bath.  The  component  is 
usually  switched  on  as  the  cathode.  As  an  anode  it  is  recommended  that 
steel  or  nickel  plated  steel  plates  be  used.  It  is  possible  to  reverse 
this  (component- anode)  or  even  to  use  an  alternating  current.  Degreasing 
of  the  components  in  all  cases  is  explained  by  an  intense  generation  on 
their  surfaces  of  gas  bubbles  which  break  up  the  greasy  film.  The 


-199- 


compositions  of  solutions  for  electro-chem/ cal  degreasing  are  presented  in 
Table  105. 

The  process  of  removing  oxidized  microfilms  from  the  surfaces  of 
components  before  coating  them  causes  pickling  or  anode  etching.  This 
process  can  occur  by  chemical  or  electrochemical  methods.  Chemical  pickling 
of  steel  components  under  various  coatings  occurs  in  baths  containing  30-50 
g  of  sulfur  or  hydrochloric  acid  per  1  £  water. 

During  plating  with  chromium  or  nickel  electrochemical  pickling  (anode 
etching)  occurs.  It  can  occur  spontaneously  in  working  baths  reversed  on 
30-50  seconds  polarity  of  bath  (the  component  at  this  time  becomes  the  anode) 
or  in  special  baths.  During  electrochemical  pickling  in  special  baths  the 
component  always  is  attached  as  the  anode.  Lead  plates  are  the  cathods  in 
acid  solutions,  iron  plates  in  alkali  solutions. 

For  electrochemical  pickling  before  chrome  plating  baths  can  be  used 
with  a  solution  0f03-100  g/£,  H2SO4  =  2-3  g/£.  The  process  of  electrochemical 
pickling:  ^  =  A/dm^,  room  temperature,  time  50-60  sec. 

Before  iron  plating  anode  scouring  of  untempered  parts  is  done  in  baths 
of  the  following  compositions:  H2SO4 —  20-30  g /£,  FeSO^  '  (iron  sulfate) 

---  30  g /£.  The  procedure  of  anode  scouring:  p_  ^  =  30  A/dm  ,  room  temperature, 
time,  30-50  sec.  For  tempered  and  casehardened  steel  the  same  compositions 
are  used  with  the  procedure  «  50-80  A/dm  ,  time  2-4  min.  For  all  these 
same  purposes  they  also  use  a  30%  solution  of  H2SO4  (365  g /£)  at  16-20°C  and 
pLy.  =  50-80  A/dm^.  As  a  rule  the  pickled  surface  of  the  component  must  have  a 
dull  silver  color.  The  presence  of  dark  spots  or  un-pickled  shiny  surfaces 
are  not  permitted. 

Materials  used  for  electrochemical  and  chemical  processes.  Chromium 
coatings  used  both  for  renewing  worn  out  surfaces  of  components  and  for 
decorative  purposes  are  the  most  widely  used  in  the  automotive  repair 
industry  at  the  present  time. 

Compositions  of  chromium  electrolytes  of  various  types  are  presented  in 
Table  106;  Table  107  shows  the  material  of  anodes,  bath  liners  and 
insulating  structures  for  chroming  and  other  electrolytic  processes. 

Chrome  electrolytes  use  distilled  water.  Industrial  chromium  anhydrides 
always  contain  bisulfite;  therefore,  after  dipping  it  in  water  there  must 
follow  an  analysis  of  the  solution  for  its  composition  and  on  the  basis  of 
the  results  of  this,  the  necessary  amount  of  acid  must  be  introduced  into  the 
solution.  Again,  the  chromium  electrolyte  being  used  must  be  thoroughly 
mixed  and  operated  with  a  current  with  lead  anodes  and  iron  cathodes  when  the 
temperature  and  current  density  correspond  to  the  accepted  procedure  of  chrome 
plating.  The  purpose  of  such  preparation  is  to  create  in  the  bath  ih u 
necessary  amount  (2-3%)  of  tri-valent  chromium  C^O^.  Time  of  proct-ssirg  of 
the  electrolyte —  2-4  hours.  In  the  case  of  a  surplus  of  acid  it  can  be 
removed  by  introducing  barium  hydroxide  into  the  electrolyte.  For  this,  the 
bath  is  heated  to  a  temperature  of  60°C  and  thoroughly  mixed,  and  then  held 
for  a  24  hour  period  for  precipitating  to  the  bottom  of  the  bath  a  sediment  of 
barium  sulfate.  The  necessary  quantity  by  weight  of  the  barium  hydrate  is 


-200- 


approximately  twice  the  weight  of  the  excess  acid.  When  there  is  an  excess 
of  tri-valent  chromium  (greater  than  the  limits  shown  above)  the  bath  is 
operated  with  a  current  with  lead  anodes  exceeding  the  square  area  of  the 
surface  of  the  cathodes  by  3-4  times. 

Correction  of  the  chromium  electrolytes  must  be  done  not  less  than 
twice  a  week.  Besides  this,  weekly  it  is  necessary  to  check  the  content  in 
the  bath  of  the  chromium  anhydride  which  can  be  done  using  a  hydrometer  and 
special  tables.  When  creating  a  self-regulating  electrolyte  a  solution  of 
chromium  anhydride  and  sulfuric  acid  are  prepared  first,  and  then  special 
additives  are  introduced. 

For  repairing  worn  out  components,  an  electrolytic  iron  coating  is  widely 
used.  In  the  repair  industry,  for  reconditioning  components  by  this  method, 
it  is  advantageous  to  use  hot  and  cold  chloride  electrolytes  (Tables  108  and 
109).  For  improving  hardness  and  abrasion  resistance  of  the  coatings,  an 
additive  of  manganese  chloride  or  nickel  chromide  is  sometimes  introduced. 

In  recent  years  electrolytes  operating  at  eigher  low  or  room  temperatures 
have  been  most  often  used. 

An  electrolyte  for  iron  plating  in  chloride  baths  obtains  etching  of  the 
metallic  shavings  of  low-carbon  steel  (steel  10  or  20)  in  a  50%  solution  of 
hydrochloric  acid.  The  shavings  are  degreased  beforehand  in  a  10%  solution 
of  sodium  hydroxide  at  a  temperature  65-70°C  for  a  period  of  30-40  min.  After 
degreasing,  the  shavings  are  washed  in  hot  water.  When  etching  the  shavings 
they  are  immersed  in  a  solution  heated  to  40°C  in  small  batches  until  the 
latter  are  plated;  this  is  completed  when  formation  of  hydrogen  gas  bubbles  stop 
stops . 

After  having  ..ef-tled  for  15-20  hours,  the  solution  is  poured  into  an 
electrolytic  bath,  then  distilled  water  and  acid  are  introduced,  and  then 
specific  additives.  The  finished  electrolyte  is  tested  primarily  for 
acid  content.  Using  a  hydrometer  the  specific  weight  of  the  electrolyte 
is  determined  and  according  to  the  specific  weight,  by  special  tables,  the 
content  of  dichloride  of  iron. 

Tt  is  expedient  to  use  a  pke-4  device  for  testing  and  automatic 
regulation  of  the  acidity  of  the  electrolytic  baths.  Besides  this,  for 
determining  the  acidity  pH  one  must  use  universal  test  paper.  For  determin¬ 
ing  acidity  in  this  rasa  the  test  paper  is  imme>  sod  in  the  solution  and  its 
color  is  compared  with  that  ot  the  ^ilibrated  -ct  of  color  samples  which 
correspond  to  pH  values  from  1-10  vhe  content  of  other  elements  in  the 
ele.trolytes  most  often  is  tested  b>  titration  or  by  a  calorimetric  method. 

Usually  a  chloride  e'ectrolyve  has  a  green  color.  A  yellow  color  of 
the  electrolyte  means  that  it  has  accumulated  trichloride  of  iron  which  has 
a  negative  effect  on  precipitation.  Elimination  of  trichloride  of  iron 
can  be  done  by  adding  iron  shavings  to  the  electrolyte  during  subsequent 
operation  of  the  bath  with  the  current. 

Round  anodes  are  used  for  iron  plating.  It  is  expedient  so  that  their 
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area  will  be  approximately  have  that  of  the  area  of  the  cathode.  For 
preventing  their  intense  oxidation  and  contamination  of  the  entire  bath 
by  their  residue,  the  anodes  must  be  screened  in  the  bath  in  little  glass 
cloth  bags  and  must:  be  exchanged  at  least  once,  taken  from  the  bath  and 
cleaned  with  steel  brushes.  It  is  recommended  that  electrolytic  iron 
plating  baths  be  equipped  with  devices  for  filtering  and  circulating  che 
electrolyte. 

Copper  electrolytic  coatings  can  be  used  in  the  repair  industry  as 
a  sublayer  under  decorative  nickel  and  chromium  coating,  for  protecting 
against  carbonization  during  casehardening  and  for  making  the  work  of 
joining  the  surfaces  of  the  components  easier.  Electrolytic  copper  plated 
steel  is  sometimes  used  fo^  repairing  worn  out  surfaces  by  a  method  of 
electrolytic  rubbing. 

,  Cyanided  copper  electrolytes  are  not  used  in  the  repair  industry  because 
of  their  harmfulness.  Acid  copper  electrolytes  (Table  110)  are  most  often 
used  and  sometimes  pyrophosphoric  acid. 

Nickel  electrolytic  coatings  are  used  in  the  repair  industry  for 
decorative  purposes,  both  as  a  sublayer  under  chromium  (in  4-layer  coatings) 
and  as  a  sublayer  under  copper  (the  same  coatings)  for  guaranteeing  the 
necessary  adhesion  of  the  copper  to  the  steel  base.  Nickel  coatings 
obtained  in  hot  baths  (by  a  method  of  chemical  nickel  plating)  are 
distinguished  by  high  surface  hardness  and  resistance  to  abrasion  and  can 
be  used  for  strengthening  the  mold  and  plating  the  surface  of  separate 
components  which  are  only  slightly  worn.  The  most  widely  used  composition 
of  the  solutions  for  electrolytic  and  chemical  nickel  plating  are  presented 
in  Tables  111  aud  112. 

Zinc  coatings  are  widely  used  in  the  repair  industry  for  protecting 
standard  components  from  corrosion.  They  can  be  applied  electrolytically 
by  hot  or  other  methods. 

Electrolytic  zinc  plating  is  most  often  used  in  repair  shops.  The 
most  widely  used  compositions  of  acid,  zinc  (alkali),  pyrophosphorus 
and  aramoniated  zinc  electrolytes  are  presented  in  Table  113. 

Cyanided  zinc  electrolytes  because  of  their  harmfulness  in  the 
repair  industry  are  not  used. 

One  must  keep  in  mind  that  there  are  large  numbers  of  variations  of 
zinc  electrolytes  of  each  type. 

The  advantage  of  acid  and  zinc  electrolytes  is  their  comparative 
cheapnesr,  high  current  efficiency,  light  and  stable  color  (for  acid 
electrolytes),  thickness  of  deposit  (for  zinc  electrolytes). 

An  inadequacy  for  both  electrolytes  is  low  dispersion  capability  and 
ii,  this  connection,  the  lack  of  ability  to  cover  with  an  even  layer, 
compo^its  with  complex  configuration.  For  coating  such  complex  components 
it  is  regomraended  that  one  use  pyrophosphorus  ard  particularly  ammoniated 
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electrolytes  which  possess  good  dispersion  capability 


TABLE  105.  COMPOSITION  OF  ELECTROLYTES  AND 
PROCEDURE  OF  OPERATION  DURING  RENOVATION  OF 
AUTOMOTIVE  PARTS  BY  CHROME  PLATING 
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Key  for  Table  105:  1.  Designation  of  electrolytes;  2.  Composition 

of  electrolytes,  g/,2;  3.  Chromium  anhydride  GOST  2548-62; 

4.  Sulfuric  acid  GOST  2184-67;  5.  Strontium  sulfate; 

6.  Potassium  fluosilicate;  7.  Caustic  soda;  8.  Calcium 
carbonate  (chalk)  GOST  4530-66;  9.  Current  density,  A/dm^; 

10.  Temperature,  °C;  11.  Current  efficiency,  %;  12.  ^ 

Approximate  microhardness  of  the  deposit,  kg  (force) /mm'-; 

13.  Use  of  the  coating;  14.  Universal:  15.  .For  components 
operating  under  wear;  16.  Ditto;  17.  For  decorative  purposes; 

18.  Self-regulating;  19.  For  components  operating  under 
wear;  20.  Tetrachromate  (cold);  21.  Sugar;  22.  For 

decorative  coatings  without  a  sublayer  and  for  components  operating 
under  wear;  23.  Magnesium  oxide;  24,  Ditto;  25.  Sodium 
tungstate;  26.  Magnesium  oxide;  27.  Sugar;  28.  For 

components  operating  under  wear;  29.  Tetrachromate  anode- 
flow;  30.  Sugar;  31.  Ditto;  32.  Self-regulating  tetra¬ 
chromate;  33.  Calcium  sulfate;  34.  Magnesium  oxide. 


TABLE  106.  SOLUTIONS  FOR  ELECTROCHEMICAL  DEGREASING 
BEFORE  ELECTROLYTIC  COATING 
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Key:  A.  Component  and  procedure  of  degreasing;  B.  Composition 
of  solutions,  g/4;  c.  For  steel  components;  D.  For  aluminum 
alloys;  5.  Caustic  soda,  GOST  2263-59  or  11078-64;  6.  Calcined 

soda,  GOST  5100-64  or  10689-63;  7.  Sodium  silicate,  GOST  13078-67; 

8.  Trisodium  phosphate,  GOST  13493-68;  9.  Emulsifier  OP-7 

(OP-10);  10,  Household  soap;  11.  Temperature,  °C;  12.  Current 

density  A/dnr;  13.  Time,  minutes. 
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Key  for  Table  107:  1.  Electrolytic  process;  2.  Material  of 

anode;  3.  Material  of  bath  lining;  4.  Insulation  of  non- 
plated  surfaces;  5.  Chrome  plating:  6.  In  universal- elec¬ 
trolyte;  7.  Lead  (GOST  3788-65)  and  5-10%  antimony  (alloy); 

8.  Lead  (GOST  859-66)  vinyl  plastic,  fluoroplastic  brands  3  and  4 
and  all  materials  suitable  for  self-regulating  electrolytes; 

9,  Polyvinyl  chlorinated  lacquer,  cellulose  nitrate  varnish, 

acid-resistant  resin  polyethylene,  polychlorovinyl ,  plasticized 
resin;  10.  In  a  self-regulating  electrolyte;  11.  Lead  and 
5-10%  tin  (alloy),  solder  POS-40;  12.  Diabasic  blocks  on  acid- 

proof  cement,  stainless  steel  1KH18N9T  (10-12  mm),  polychloro¬ 
vinyl  plasticized  resin,  organic  glass;  13.  A  mixture  of 
30-35%  soil  GF-020  (no  138)  and  65-70%  cellulose  nitrate 
varnish  or  purified  and  dissolved  in  acetone  movie  film  (3-4 
layers);  14.  In  a  tetrachromate  electrolyte;  15.  Lead; 

lead  and  5%  antimony;  16.  Any;  17.  Chlorinated  polyvinyl 
chloride  lacquer,  cellulose  nitrate  varnish,  acid  resistant 
resin,  polyethylene,  polychlorovinyl,  plasticized  resin; 

18.  Iron  plating;  19.  Steel  10;  20  (round);  20.  Carbon 
graphite  blocks  (antegmite  ATM-1)  on  grease  arzeraite-4, 
asbestos -vinyl,  polyethelene,  epoxy  composition,  acid  proof 
enamel;  21.  Plasticized  resin,  textolite,  ceresin  80  and  100, 
cellulose  nitrate  varnish,  bakelite  varnish;  22.  Copper 
plating;  23.  Copper  Ml;  M2;  24.  Vinyl  sheet,  asbestos  vinyl, 

polyfluoroethylene  resin,  acid  resistant  resin,  polyisobutylene 
and  other  materials;  25.  Composition  of  paste,  %  (according  to 
weight):  paraffin—  70,  wax—  10,  colophony—  10,  bitumen — - 
10  (blended  at  100-110°C  for  20  minutes);  26.  Nickel  plating; 

27.  Nickel  Nl,  N2;  28.  Vinyl  sheet,  asbestos  vinyl, 
polyfluoroethylene  resin,  acid  resistant  resin,  polyiso¬ 
butylene  (1%  sulfur  additive  recommended)  and  other  ma¬ 
terials;  29,  Plasticized  re3in,  textolite,  ceresin  80  and  100, 
cellulose  nitrate  varnish,  bakelite  varnish;  30.  Zinc 
plating;  31.  Zinc  (GOST  3640-65)  TSl,  TS2,  TS3;  32.  Vinyl 
sheet,  asbestos  vinyl,  polyfluoroethylene  resin,  acid  resistant 
resin,  poly isobutylene  and  other  materials;  for  bell  bath 
rubberizing  steel  or  wood;  33.  Lead  plated;  34.  Lead 
(GOST  3778-65);  35.  Vinyl  sheet,  polyfluoroethylene  resin  and 

other  materials;  36.  Chemical  nickel  plating;  37.  Glass, 
porcelain,  enamel  sheet  steel;  38.  Plasticized  resin, 
cellulose  nitrate  varnish,  chlorinated  polyvinyl  chloride 
varnish. 

Annotation.  GOST  standards  for  plastics  and  synthetic 
materials  are  shown  in  section  II  of  this  handbook. 
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TABLE  107.  MATERIALS  OF  ANODES,  LININGS  OF 
ELECTROLYTIC  BATHS  AND  INSULATION  FOR  NON-PLATED 
SURFACES  OF  COMPONENTS  AND  BRACKETS 
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10  Bca.Mopery- 

LI  Cbiiiicu  ii  5— 

.2  HnaCaaoiiwe  u/iiitkii 

13Cmoci,  30—35% 

jiii  p  y  louiOMcn 

1  10%  o.iona 

na  KiicaoToyiiopiio.M 

rpynr.i  r<!>-020 

3/ieKTpo.miTC 

(cii.’inn),  upunoi'i 

ucmciiic,  iicpiuaiicio- 

(Aii  138)  11  65  -70% 

.'IOC-40 

Utah  CTaai,  IX 181 19 T 

uniiou-aaKa  nan  own- 

(lOJMimia  10—12  xi.u), 

luciuian  11  pacTiiopcu- 

.iioauxnopuniiiinonbiii 

nan  u  auoTonc  kiiiio- 

naacTni<;iT,  oprami'ie- 

naciiKa  (3-4  caon) 

CKOe  CTCKBO 

14  B  TCTpaxpo- 

L5  Cti illicit;  cun- 

16nio6ori  1 

7  !  lopxaopiuiiinaoiiMi'l 

MaTtlOM  941* h- 

h«.v  ii  5%  cypt 

aa>:.  unnoii-aaK,  kiic- 

Tpo.inre 

Mb) 

aoTocTofiiian  pcauna, 

iinaiibTii. 'ifii,  noauxaop- 

18 

19 

20 

uiinuaoiiMii  i,.irc;ui;;it 

)Keae3ueiinc 

Ctb.’ii.  10;  20 

yi;icrpm|iin  oiimc 

2 1 1  i.'iiic  1  r ,  tckcto- 

(Kpyruoro  ccic- 

ii;iiiikii  (iiiiioniiir 

am ,  uoaepun  80  n 

hum) 

AIM-1)  ua  v.M.'uuc 

100,  Uiinoiiv-iuK,  Oaiio- 

«p.ia.Miir-l.  acOoaunua, 

aiiroiiuii  ;.bk 

ii'j;iim:i::oii,  s,iio,.cii;i- 

22 

23 

aan  KOMiioaiiuiui.  iiiic- 

jioToyiiopiiwc  3Ma.ni 

25 

iMeaueiiue 

Mcjb  Ml;  M2; 

!4  Biiiiiui.iacT,  acCouii- 

flacTa  cociana.%  (no 

uii.i,  iliiopon.aacT,  k lie- 

mey);  linpn.jiuu  —70, 

1 

aoiocToiiiian  pcaimn, 

ijock  — 10,  Kauuilioai,— 

noannsoOyruaon  ii  ,ipy- 

10,  fxnryM  — 10  (CMCimi- 

rue  Mmopiia.iu 

nacTcii  npn  109—1 105C 

0  Tcucnuc  20—30  miih) 

1  |  2  | 

!  »  1  « 

HiiKeaiipoDa* 

27HnKcab  HI, 

§5iiiiimuacT,  biCnmi- 

29 

riaacTiiKaT,  tckcto- 

unc 

H2 

nun,  (|iropoiiji:iCT,  k:ic* 

aiiT,  uc3cpuu  80  u  100, 

uoTOCTOituan  pe3iiu.i, 

unnoii-aaK,  CaKeaiiTO- 

iiojiiiii3o0yTitJien  (pc- 

man  aaK 

KOMciuycTcii  iipuca.ii<a 

30 

31 

«U>i,i  no  1%)  ii  ,np. 

UmiHoBaimc 

Uhiik 

Hiiiiiiiuiaci,  acCoim- 

(rOCT  3640—65) 

uii;i,  <|>ropoiuiacT,  kiic- 

H 1 »  U.3 

.lOTocrorixan  peainia, 

iio.iiiii'ioOyTiiacii  ii  apy 

rue  MaTcpiiauu:  aan 

liu.'iOKoubiibix  oniiu 

rjMMiipouannan  cTaab 

33 

34 

nan  acpcuo 

CommcBamic 

Coiiiicu 

^  BniiiiiiaacT,  ipTopo- 

(rOCT  3778-65) 

naacT  ii  apyriic'MaVc- 

puaau 

38 

35  Xiimii'icckoc 

~  3: 

1  CicKao,  (laptop, 

riaacTiiKaT,  uanoii 

iiiiKC/iiipooaiuie 

SMaaupooauiian  aucTO- 

aaK,  ncpxaopBiuinac- 

oan  CTaab 

uuil  aaK 
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TABLE  108.  HOT  ELECTROLYTES  USED  IN  AUTOMOTIVE 
REPAIR  INDUSTRIES  FOR'  RECONDITIONING  COMPONENTS  BY 
IRON  PLATING 


2  llanMCiiohaiiiic  ii  coctod  8jicxtpoj:iitoi>,  :/a 

1 

KOMIOIIOIUIJ  H  pOKIIM  pa0o*u 

3 

Xaopii- 

CTUil,  IIII3- 

4 

/Ke/;c30Mopraiiucuufl 

5 

X<cac30- 

.  6 

AJ  IO,,U* 
CTMlI, 
lilJCOKOfi 
KOIIUCII* 

KOfl  KOll 

uciiTpaipi:i 

1 

n 

mmc.neiii.ifi 

Ip  11(1151 
llpO- 

io«:»oro 

>KC/lC3m> 

HHH1 

X-aopisc  roc  h;c:io30, 
rOCT  41 '19-05  . 

203 

200-250 

•200-220 

200 

650 

Cowuin<:  Kiicaora,  rOCT857— 
69 . 

0,6-0, 8 

0.7— l.Oj 

0,6-0, 8 

0,8- 1.2 

2—2,5 

X.romicTi,ifi  Miiprmicu,  POCT 
61'.— 67  (xaopiicTbifi  miKCJib, 
POCT  4233-66) . 

20-30 

30 

(20) 

XaopiiCTUfi  iiaTpufl, 

POCT  4233-06  ....... 

50 

TcMncp.iTypa,  *C  .  ,  .  »  0  . 

50-60 

60-80 

50-70 

70-80 

30 

PlaOTHOCTb  TOK3.  a/<5.«’  .  .  . 

10-80 

30-40 

25-40 

-40 

60 

Opiien  riipouo'iiian  miik pomep- 
COCTb  ocaflKa,  kF  1 mm*  .... 

350-500 

600-650 

~600 

450-500, 

Key:  1.  Components  and  operating  procedure;  2.  Designation 
and  composition  of  electrolytes,  g /Jl\  3.  Chlorine,  low 
concentration;  4.  Iron-magnesium;  5.  Iron-nickel; 

6.  Chlorine,  high  concentration  for  flow-type  iron  plating;1 

7.  Ferrous  chloride,  GOST  4149-65;  8.  Hydrochloric  acid, 

GOST  857-69;  9.  Manganese  chloride,  GOST  612-67  (nickel 

chloride  GOST  4233-66);  10.  Sodium  chloride,  GOST  4233-bo; 

11.  Temperature,  °C;  12.  Density  of  current,  A/dm^; 

Approximate  microhardness  of  deposit,  kg  (force)/mm2. 

1.  Recommended  by  professors  M.  P.  Melkov  and  P.  Mirzoyants 
for  reconditioning  fitted  surfaces  of  the  transmission. 
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TABLE  109.  COLD  AND  LOW  TEMPERATURE  ELECTROLYTES 
USED  IN  THE  AUTOMOTIVE  REPAIR  INDUSTRY  FOR 
RECONDITIONING  COMPONENTS  WITH  IRON  PLATING 


:  I.UIMOIIOUOII HO  II  COCT'll!  S/ICIITpOfllllOU,  f/.l 


KoMiioiiciiru  it  pcwiiM 

pil&OTU 


3 

_Si4 

5 

6o1 

,7 

iioKjHJriiil 
na  ncpcMcn 

"so 

V  ^*r» 

XflOptlCiO- 
Maprniinonuii , 

,v>c.  a  jinoxcpSMH 

IIOM  aCHMMOT 

r  «■ ... 

IlMCOKOfl  KOII 

=  4 

•JCCKIlil* 

pimiiOM  TOKO 1 

£ 

O  a  a  v 

hcutjk.iuu* 

II 

3  X;io|>iictoc 
rocr  -IH9-65 

W0.1C30, 

q  Co.iHiiaii 

COCT  857-69 

K1IC.10TD, 

1 2  XaopiicTufi  Mnpnmcu, 
r0CT  612-67 . 

i  5  CepiioiiiicHoc 

rocr  6981-5-1 

woae.io, 

18  n^oTiiocTij  Toiia,  a/dM'1 

19  Te.unepurypa. 

°c  .  . 

200  500  600-700 


K;i:inii  20—30 

„  16 
Ccpiian 

KIIC.’IOTTI 

0,001 


17 

ACKOpOllllu 
Dan  itiic.ioTa 
0,5— 2,0 


20  0[)iiciitn|iOBomiafl  miix- 
poinop.,osiD  ocaaxa, 

xr/.>:.u: .  Ho  630  380-  600-700 

630 


100-  600-/00 

200 

11 

0,6- Ho  pi  1^0,8-!  0 

1,0  14 

—  Okiicd  ji.hom  i 

mm  a  unite  <).:• 

|.K/t  v 

Kopyn;M  ^i)*i  J 

(30|)H»CT0CTI>10 

M7)  75-100 

20-30  20-25 

30 — ‘10  30—10 


600-  700—900 

750 


Key:  1.  Components  and  operating  procedure;  2.  Designation 
and  composition  of  electrolytes,  g /i;  3.  For  coating  with 

alternating  asymmetrical  current*;  4.  Average  concentration, 
chlorine;  5.  Manganese  chlorite,  high  concentration; 

6.  Sulfur  chlorite;  7.  Ceramic-metal2 ;  8.  Ferrous 

chloride  GOST  4149-65;  9.  Hydrochloric  acid,  GOST  857-69; 

10.  Up  to;  11.  Up  to;  12.  Manganese  chloride,  GOST  612-67; 
13.  Potassium  iodide;  14.  Aluminum  oxide  in  the  form  of 
synthetic  corundum  EB-99  (granularity  M7) ;  15.  Iron  sulfate, 

GOST  6981-54;  16.  Sulfuric  acid;  17.  Ascorbic  acid; 

18.  Current  density,  A/dm2;  18.  Temperature,  °C;  20. 

Approximate  microhardness  of  deposit  ,  kg  (force)/mm2. 

1.  By  a  method  worked  out  at  the  Dnepropetrovsk  Automotive 
Factory. 

2.  Test  electrolyte  of  the  Kishinevskii  Agricultural 
Institute. 
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TABLE  110.  ACID  ELECTRODES  FOR  COPPER  PLATING  COMPONENTS 


A 

KomiiOhchtu  ii  pelKHM  piCoTU 

g  Khv/IUC  KACKipoaillU,  i/A  \ 

L*  i  |x/;jh  i  n 

•lecxnro  iiJTii* 
paim:i 

1 

' 

? 

I 

3 

4  CepnoKiic^ao  MCflb  fOCT  2142—67 

200 

250—350 

o 

04 

! 

o 

M 

250 

5  Cop  ii  a  a  KHcaoTa,  1'OCT  2184- G7  . 

50 

60-75' 

1 

50—75 

50 

6  Cniipr  9TiiTOBUft,  fOCT  8314—57  . 

— 

— 

8—10 

— 

7  TcMnepaTypa,  ’C . . 

18-25 

30-40 

40—45 

18-20 

8  n.iwrimcTh  tok3.  oI9m s  ...... 

1-2 

4-10 

5-15 

200 

Key:  A.  Components  arid  operating  procedure;  B.  Acid 
electrolytes,  g/2;  C.  Acid  for  electrolytic  rubbing; 

4.  Copper  sulfate;  5.  Sulfuric  acid;  6.  Ethyl  alcohol, 
GOST  8314-57;  7.  Temperature,  °C;  8.  Current  density, 

A/dm^ . 
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TABLE  111.  ELECTROLYTES  FOR  NICKEL  PLATING  OF 
COMPONENTS 


djlCKTpOJIHTU  Arts  UtlKCdHpOBaHHR  flCT.T.ICH 


KoMnoiicimj  h  pokiimij 
pafioTU  ^ 

CO'TOIIIJ  WICHTpO/lMTOB.  tjA 

' 

2 

3  |  .1 

5 

g  CepiioKiicJiufl  hip 

Kt'Hb,  TOOT  2665 — 44  . 

250—300 

140-300 

140-200 

140—180 

420 

7  XflOpHCTblfl  IIHKCJlb, 

rOCT  4038—6!  .  .  . 

60-80 

— 

— 

- 

30 

®  Eopiias  KHCHOTa, 

TOCT  5656-61  .  . 

30-40 

30 

20 

,  20-25 

50 

Cocrnnii  s^eKTpomiTOD,  e/. i 


KOMnoiiciiTU  ii  peMHMu 
poCCTU 

A 

1 

2  1 

3  '  I 

«  1 

5 

9 

CnopiicTufi  naTpuft, 
TOCT  2871-67  .  .  . 

5-6 

_ 

10 

Xjiopnciufi  iiaTpml, 
TOCT  4233-66  .  .  . 

— 

5-15 

$,nkpiiCTbiii 
Ka.niii  20 

5-10 

_ 

12 

CcpuoxiicaiJH  iiaT- 
piin,  TOCT  0318-52  . 

_ 

— 

80-160 

40-50 

150 

13 

napa'oayojicyabijia- 
MIU  . 

2 

Aucy/iwfco- 

i.'i'pTt/iimoBan 
KHC/IOtd  3—4 

— 

— 

— 

15 

.  KyMapim . 

0.1 

— 

— 

_  16 
CcpilOKIIC- 

a  Liu  nan  him 
or.  1  r. 

>  -- 

— 

17 

Kucaoi  iiocTb  pH 

4, 5—5.0 

o,8— 0,3 

5,3 

5, 0-5, 5 

1,9-3,! 

18 

TcMnepaiypa,  °C  . 

55-60 

45-55 

30-40 

20-35 

50-60 

19 

(InOTIIOCTb  TOK3, 

afdM * . 

/ 

4-6 

1-3 

2,5 

0, 5-1,0 

j  Ilo  10 

Key:  A.  Components  and  operating  procedure;  B.  Composition 
of  electrolytes g /£;  6.  Nickel  sulfate,  GOST  2665-44; 

7.  Nickel  chloride,  GOST  4038-61;  8.  Boric  acid,  GOST  9656-61; 

9.  Sodium  fluoride,  GOST  2871-67;  10.  Sodium  chloride, 

GOST  4233-66;  11.  Potassium  chloride;  12,  Sodium  sulfate, 

GOST  6318-52;  13.  Paratoluenesulfamide;  14.  Disulfonaphthalenic 

acid  3-4;  15.  Coumaran;  16.  Magnesium  sulfate;  17.  Acidity 

pH;  18.  Temperature,  °C;  19.  Density  of  current  A/dm2. 
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TABLE  112.  SOLUTIONS  FOR  PLATING  SURFACES 
OF  COMPONENTS  BY  A  METHOD  OF  CHEMICAL  NICKEL  PLATING 


A 

IITU  H  pCMCDM 

'oni 

Cocrai'M  paciuo* 

8  pou,  «?/.! 

1  V  3 

4  CepiioKnc/iuii  mi- 
kc,u . 

30 

30 

5  XjlopilCTUfi  111!- 
KCJlb . 

_ 

30 

6  rnnoipoctJniT  iiarpim 
7  VKcyciioKiic.iufl 

h.ii  pitii . 

15 

15 

10 

. _ 

10 

8  *v  Kcycunn  kiic- 
;;ora . 

10 

,  . 

9  >I6ao'iiian  Kite- 
.-/ra . 

30 

_ 

10  KlIC.'IOTHOCTb  pH 

4,9- 

5—6 

4,9 — 

11  ToiincpaTypa,  °C 

5,2 

88-90 

8S-S0 

5,2 

83-87 

12  MliKpOTlU'p.WCTb 
(H'l.lKa,  kI'Imm-  . 

000-700 

io  MiixporncpnocTb 

imrae  TcpMli'iCCKOi) 
of  pafiorsii  (40G°C— 
l  ■<),  nrbtM*  .  .  . 

9 

00-950 

Key:  A.  Components  and  operating  procedure; 
B,  Composition  of  solutions,  g/t ;  A.  Nickel 
sulfate;  5.  Nickel  chloride;  6.  Sodium 
hypophosphite;  7.  Sodium  acetate;  8.  Acetic 
acid;  9.  Malic  acid;  10.  Acidity  pH; 

11.  Temperature,  °C;  12.  Microhardness  of 

deposit,  kg  (fcrce)/mm^;  13.  Microhardness 
after  thermal  processing  (4Q0°C---  1  hour) 
kg  (force) /mm". 


> 

I 
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Key  for  Table  113:  1.  Parameters;  2.  Electrolytes; 

3.  Acid  (for  bath  and  bell);  4.  Zincate  (for  bath); 

5.  Zincate  (for  bath);  6.  Pyrophosphorie  acid  (for  bath); 

7.  Ammoniated  (for  bath  and  bell);  8.  Acid  (for  electrolytic 
rubbing);  9.  Composition  of  electrolyte,  g /£;  10.  Dextrin; 

11.  Joiners  glue;  12.  Acidity  pH;  13.  Temperature,  °C; 

14.  Cathode  density,  A/dm^. 

*  Or  boric  acid  in  the  same  quantity. 

**  In  practice  the  acidity  required  is  attained  by  adding 
three  or  four  drops  of  sulfuric  acid  per  liter  of  the  solution. 
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§  3.  Metals  and  Alloys  used  in  Automotive  Repair  Industries  During 
Mechanical  Processing  of  Reconditioned  Parts 

Mechanical  processing  in  the  automotive  repair  industry  uses  in  its 
preparatory  and  final  operations  a  variety  of  methods  of  reconditioning 
worn  out  surfaces  of  parts.  In  all  cases  during  reconditioning  of  the  parts 
processing  of  tempered  surfaces  is  involved. 

After  plating  components  by  metallization,  surfacing,  and  chrome 
plating,  the  reconditioned  surfaces  also  are  improved  and  in  the  latter  case, 
are  very  much  harder.  After  metallization,  manual  and  electrical  impulse 
surfacing,  the  components*  surfaces  are  characterized  by  roughness  and  non¬ 
uniformity  in  hardness  of  separate  parts.  In  connection  with  this  for 
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>  mechanical  processing  of  the  reconditioned  automotive  parts  along  with 

carbon,  alloy  instrumental  steel  is  widely  used  and  hard  alloys,  abrasive 
•  and  diamond  instruments  as  well. 

In  the  automotive  repair  industry,  for  making  variously  shaped  instru¬ 
ments,  high  carbon,  quality  and  high-quality  instrumental  steels  are 
widely  used  (Table  114  and  115),  alloy  instrumental  steels  (Table  116)  and 
high-alloy  quick-cutting  instrumental  steels  (Table  117  and  118),  with  a 
base  of  alloy  components  of  tungsten,  vanadium  and  chromium.  In  accordance 
with  GOST  instrumental  alloy  steel  is  supplied  as:  hot  rolled  batch,  forged, 
calibrated  and  polished  (bright). 

Quick  cutting  steels  are  designated  for  making  cutting  instruments  of 
high  productivity  with  high  resistance  to  wear,  from  which  is  required 
preservation  of  cutting  properties  at  temperatures  from  600-700°C.  The 
symbols,  basic  properties,  composition  and  areas  of  use  of  tungsten- cobalt 
and  titanium- tungsten  alloys  widely  used  during  manufacture  and  repair 
of  automotive  components  are  presented  in  Tables  119  and  120. 


TABLE  114.  CHEMICAL  COMPOSITION  AND  HARDNESS 
OF  CARBON  INSTRUMENTAL  STEEL  (GOST  1435-54)* 


]_Mapi<u  ctajirf! 

2  Xhmii'icckhA  cncinu,  %•' 

3  ClttKAOCTb 

12 

Tcmpcp» 
Typa  3,i* 
Ka/illll,  *C 

4  . 

v  2 

w  - 
cr  = 

«3 

X  a 

SAj5 

^  O’  a 

3  n  w 
0X63 

6 

.Vrjiepo;) 

7  M.»pr 

b  K«i  icc  men 
iiijx  ctnmix 

8 

BitCU 

U  niJCOKOKO 
qrCTiiciiiiux 
q  OTa/inx 

noc/te  or- 
witra  o 
cocromnm 
nociniiK  u 

to  nn 

nocvu? 
v.  in  .i.iKn 

li  "Kc 

Y7 

y7A 

1  ,65-0,74 

0,20-0,40 

0, 15-0,30 

187 

GO-62 

800-820 

ys 

Y8A 

0.75—0.81 

0,20-0,40 

0,15-0,30 

187 

GO-62 

800—  820 

ysr 

ysrA 

0,80-0,90 

0,35-0,00 

0,35-0,00 

187 

C0-G2 

780-800 

y9 

yyA 

0,85-0,91 

0,15-0,35 

0,15-0,30 

192 

G3-G5 

760-780 

yio 

yioA 

0,95-1,0-1 

0, 15-0,35 

0, 15-0,30 

192 

G3-G5 

760-780 

y  i  i 

y  ha 

1,05-1,14 

0, 15-0,35 

0, 15-0,30 

192 

63-G5 

760-780 

yi2 

yi2A 

1,15-1,24 

0,15-0,35 

0,15-0,30 

207 

63— 65 

7G0-760 

yi3 

yiA3 

1,25-1,35 

0,10-0,35 

0,15-0,30 

217 

G3-65 

71)0-780 

Key:  1.  Brand  of  steel;  2.  Chemical  composition,  7.**; 

3.  Hardness;  4.  Quality;  3.  High-quality;  6.  Carbon; 

7.  Manganese;  8.  In  quality  steels;  9.  In  high-quality 
steels;  10.  After  annealing  in  the  condition  delivered  HB; 
11.  After  tempering  HRC ;  12.  Temperature  of  tempering,  °C; 

13.  U. 


*  Instrumental  carbon  steel  corne.3  as  hot-rolled,  forged 
and  cold-drawn,  round,  hexahedral,  strip  and  sections  for  files 
(GOST  4405-48,  2879-57,  7417-57,  8559-57,  8560-57,  5210-50). 

**  Contents  of  other  elements  in  quality  steels:  Si-—  0.15- 
0.35;  Cr —  not  more  than  0,20;  S—  not  more  than  0,03; 

P—  not  more  than  0.035;  in  high-quality  steels:  Si- —  0.15-0.30; 
Cr —  not  more  than  0.15;  S —  not  more  than  0.02;  P —  not 
more  than  0.03. 
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TABLE  115.  EXAMPLES  OF  THE  USE  OF  INSTRUMENTAL 
CARBON  STEELS  IN  AUTOMOTIVE  MANUFACTURE  AND  REPAIR  INDUSTRIES 


3  Y7A;  Y7  4  V7A—  u.iro'oiiaeiiiie  «\Oiu,  onitpisiK,  !:;■!. :p,/<  roKopnux 

ciki's.oh,  :>.'uii,\i  iio  <y;  V7 — io  v  ..p..-.:  _■  roro,  Ky- 
D.i.i.l,  mo.wtko.'i,  ii.iOTiim.  v-ro  i.iiCj puu-iira 

5  o'o  6  mro  oimciiiic  nyancoiio..  n  \i..rpim  iijocm.i  .|o;>um  loeii.M, 

iipofoiiiiiiKou,  nojKiiiin  ho  Mer.i.'uy,  nin  no  .\iaru<niy  r.K-rnnny 
n  Jk‘|i«-ny,  .iCT.-nen  iinci!M.irii>i(Ci<iiv  u.icrpyMoiiioo 

7  yHFA,  ytsf  8  ihroronjicime  iioiiepcinux  nn.'i,  iiojkoio'iiiux  nonoicii  u  ;:enr 

9  V9A;  y9  10  iliii.ioii.ieinie  Kopnon,  npoGoiiiim.oii.  ncpoiiooOp,.C.ilLiri.llo 

iiu-io  i:  i.  ipyxicii.a 

ji  y  10A;  yio  ^2 il  iv>fon  Mine  loii.riiux  n  cipor.i.uiiMX  po moii,  Mei'i.ihon, 

.  (MHItpiOh.  ll.l.HIK'K.  ij'pe  « 

13  y  1 1  A;  yil  1411'.  Jitxueinie  pymux  '.ci'iiikoii,  cio.’iupirix  him,  oflpc mux 
n  n.  [•>  6'iwx  in  i, I.. i  no?  iipocion  i,oiii|inr\p;ii.ini 

15  y  12A;  yi‘7  IftH’roroMoiiiic  lohapiiux  n  cipoi pt-aiioi*.  mcC'Iiii'oii, 

ii  in...  i| pei  mi.'.ii.i.ipiwe.  kii\,  na.iiwi.,  iiuM-p'.ii,  nii.i  no 
*i>  :  ,  r.init.ii.iiiiKo.i 

17  yilA:  y  13  igUjroi(».,.ieiuie  pcauou  /i.ia  n.cpaux  Mei.i.mo.i,  cnep.i,  iii.ide- 

pou,  Ildllll.'IWIHKOD 


Key:  l.  Brand  of  steel;  2.  Use;  3.  U7A;  U7 ;  4.  U7A--- 

making  chisels,  screwdrivers,  lathe  cores,  marking  irons; 

U7 —  ditto  and  besides,  sledge  hammers,  hammers,  polishers, 
carpenters  tools;  5.  USA;  U8;  b.  Making  punches  and  dies 
of  simple  shapes,  marking  irons,  mandrels,  met  il  cutters, 
saws  for  soft  metal  and  wood,  parts  of  pneumatic  cools; 

7.  U8C'1 ;  USG;  8.  Making  cross  cut  saws,  hand  saw  blades; 

9.  U9A,  U9;  10.  Making  cores,  mandrels,  woodworking  tools; 

11.  U1CA;  U10;  12.  Making  lathe  and  planer  blades,  twist 

drills,  reamers,  cutting  dies,  milling  cutrers;  13.  U1LA; 
Ull;  14.  Making  hand  twist  drills,  carpenters  saws,  cutting 
dies  and  milling  cutters  of  simple  shapes;  15.  U12A;  U12; 

16.  Making  lathe  and  planer  blades,  twist  drill-*,  reamers, 
cylindrical  milling  cutters,  cutting  dies,  scrapers,  metal 
saws,  files;  17.  U13A;  U13;  18.  Making  cutters  for  herd 

metals,  drills,  scrapers,  files. 
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TABLE  116.  LABELING  AND  DESIGNATION  OF  INSTRUMENTAL 
ALLOY  STEELS 


1  Muptut  cta/iH  (IOC1  51)50—03)' 


_  jj/im  pewymero  n  moj>»iu.vh  noro 

2  iniCTpyMcni.t 

3  a.iw  iijT.iNnonoro  niicipyticiiTa 

nur/iyfioholl  npot 

iviyfiohofl  npo( 

npii  'i«i|.opua  min 

npii  -1  opM.-iiinii 

Ifl.ipiioro  flcrt' 

4  KamruauMOCTH 

^  KUV1HU3CMOCTH 

g  uvo-noAnyw) 

7  nropH’iyio 

g  CTIillH 

9 

10 

11 

12 

13 

7X0 

X 

9  X 

3X21580 

IXC 

8X0 

9XC 

X6B0 

4X8132 

CXC 

9X<I> 

XU  I' 

X12 

7X.1 

4XB2C 

11X 

9X131' 

X12M 

8X3 

5XB2C 

I3X 

Xficr 

XI20I 

5X1 1M 

(XB2C 

XB5 

B1 

0 

9X50 

9X5B0 

3X4B401  (PM) 

5X1 113 

5X1 IC13 

sxrM 

4X5B10CM 

4X21330M 

4X3I3202M2 

4X5I320C 

6XBr 

Key:  1.  Brand  of  steel  (GOST  5950-63)*;  2.  For  cutting 

and  measuring  instruments;  3.  For  punch  instruments; 

4.  Shallow  hardenability ;  5.  Deep  hardenability ;  6.  During 

cold  deformation;  7.  During  hot  deformation;  8.  Impact 
effect;  9.  7KHF;  8KHF;  9KHF;  11KH;  13KH;  KHV5 ;  VI;  F; 

10.  KH$  9KHF;  KHVG;  9KUVG;  KUVSG;  9KU5S ;  9KH5VF;  3KH4V4F1 
(RCH) ;  11.  9KH;  KH6VF;  KH12;  KH12M;  KH12F1;  12.  3KU2V8F; 

4KH8V2;  7KH3;  8KH3;  5KHNM;  5KHNV;  5KHNSV;  5KHGM;  4KH5V4FSM; 
4KH2V5FM;  4KH3V2F2M2;  4KH5V2FS ;  13.  4KHS ;  6KHS ;  4K11V2S; 

5KHV2S;  6KUV2S ;  6 KHVG. 

*  In  the  designations  of  instrumental  alloy  steels,  the 
left  cipher  means  the  average  content  of  carbon  in  tenths  of 
parts  of  per  cent;  if  there  is  no  cipher  to  the  left  of  the 
symbol,  the  quantity  of  carbon  amounts  to  one  to  one  and  one 
half  per  cent,  the  symbol  of  the  presence  and  quantity  of 
alloy  components  is  the  same  as  for  alloy  structural  steels 
(see  *5  2,  Chapter  1). 
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TABLE  117.  LABELING,  BASIC  PROPERTIES  AND  DESIGNATION 
OF  QUICK-CUTTING  STEELS 


Manna  CTaaofl 
<rOCT  9373-yGO)* 

i 


OcuoHiiue  cuoflcroa  h  iiaanaieHHc 

2 _ 

2 


3  P18  (P18M) 


5  P9  (P9M) 
7  P12 
9  P6M3 

11  P  18<l>2 


4  BblCOKaH  KpnCIIOCTOHKOCTb,  ToepAOCIb  II  ropil'ICM  COCTOHIlim  It 

itnnocociofiKOCTb,  xopouinn  muKocib  it  ynonncinopiirenbiiaa 
iii;iin|iycMOori>.  ripiiM<‘ii<!iOT  n."°  :ir — o:::c:i:: .  .wuiwiui;. 

pcwymcro  micrpyMeiiT.i,  caync.iincro  nan  oOpaCoTKii  MiirKiix  mi.- 
Topiianon  ii  Marcpiiaaon  cpoAitcfi  rncpnocTii 
c  I IccKoaiiKo  6oaec  nucoKiio  ciioficma,  mcm  y  CTaan  PIS.  Bcuii- 
ait  c  xyniucfi  mani|)ycMocTi»io  lie  peKoMciinycTcn  nan  ii3roroDne- 
min  Maccouoro  pc/Kymcro  micrpyxiuiiTa 

8  Jlyiuian  iiaacrii'iiiocTb,  'icm  y  email  P18.  lU.mijiycTcn  ayniic, 
■icm  cmai.  P9.  [IpiiMcmiioT  nan  ini'oTonaeiiiin  paannmiwx  pony- 
mux  MiiCTpy.Mcnroti  kiik  aaMcmirc.ii>  ariix  crancfi 
LO  Jlyiuian  unacTii'iiiocrh.  *icm  y  email  IMS.  lllnin|>yeicn  aymiic, 
■icm  craab  P9.  llpiiMcmm.  ueaccoodpn3iio  nan  iiaroionaciiiin 
pesuyiucro  iiiicrpyxieiiTa,  iicuuTwnaioiucro  aiiiin.\m*iccKiic  narpy3- 
XU.  caywamero  nan  o6;>;iootkii  ACTaaci'i  npii  fioabiuux  nonanax 
L2  noDMUicniinn  iiaiiococTofiKocTb  a  upacnocTofiKocTi.  no  cpnnuc- 
mno  co  ciaan.Mii  PIS  n  P9.  IIJani|)ycMOCTb  ynonacraopiiTcabiian. 
npiiMcumoT  nan  iir.roTOiiaciiiin  pcarymnx  inicipy.Mcinoii  nan  o6-( 
pafiorKii  Mcraaaou  paannmioft  TiicpnocTii,  u  tom  'iiicac  nepwa- 
uewmiix  h  /Kaponpomibtx  ctaacfi 


i 


13  P9Ko, 
P9KI0, 
P18K502 


15  P908. 
PH<t>4 


p.4  UwcoKan  iiicpnocTi.  ii  KpaciiocTofiKocTb.  lllam|iycM0CTb  noun* 
mcnnaii  HpiiMciimoT  nan  itjroiooacmm  pewymcro  micTpyMciiTa, 
nciiMTunatomcro  npii  pafiore  mjcoitnc  muicpaTypti,  a  Tannic 
nan  ofipnOoTKii  nepiiioiicioimix  ii  wnponponiux  CTaaefi,  Titcpnux 
MnTCpnaaou  it  cnnniiou 

|L6  Bwcokiiii  ii3nococTofiKOCTb,  no  ini3i(an  iiiaiit|>yc.MOCTi>.  Upline 
iiciiiic —  ii3roTouaemic  pciKyincro  iiiici pyKcma,  npcfliiasiia'iciiiio- 
ro  nan  omcao'inux  oncpmuin  (ciinmn  tohkiix  CTpyxieii).  n  ran- 
)i<o  nan  oCpaCoTKin  CTaaefi  cpcniiefi  mcpnocTii;  MaTcpiiaaon, 
oCSaanaioiwix  aOpasiimiuMii  cnofiCTiiaMii  (naacTMaccu,  iJiiiOpa. 
a6omir  ii  t.  ii.):  Mtaponpo'iiiux  cmaefl  ii  cnaanou 


17  P10K5O5 


.8  UbicoKnn  H3iiococTofiKOCTb,  noiiwniciiiinn  rucpnocTb  o  ropnqeM 
cocToniiim,  KpacnocToi’iKocTb.  lIIaii(|»ycMOCTb  iinsKan.  npiixiciimor 
nan  ii3roTOuaciimi  imcTpyMciiTa,  caywamcro  nan  oCpaCoiKii 
mciiabix  MCTaaaon  ii  cnaanou,  ircpwanciomux  n  anponpo'iiiux 
CTaaefi,  a  to  nine  iicnuTuiiaiomcro  npii  paOoTe  yaapiiue  narp>  3kh 
ii  oucoKiie  TCMiicpaTypu 


Key  for  Table  117:  1.  Brand  of  steel  (GOST  9373-60)*; 

2.  Basic  properties  and  designation;  3.  R18  (R18M) ; 

4.  High  red  hardness,  hardness  in  a  heated  condition  and 
abrasion  resistance,  good  elasticity  and  satisfactory  polish- 
ability.  Used  for  making  variously  shaped  cutting  tools, 
used  for  working  with  soft  metals  and  materials  of  average 
hardness;  5.  R9  (R9M) ;  6.  Somewhat  higher  properties  than 

for  steel  R18.  Because  of  poorer  polishability  not  recommended 
for  making  large  cutting  instruments;  7.  R12;  8.  Better 

plasticity  than  for  steel  R18.  Polishes  better  than  steel  R9. 

Used  for  making  various  cutting  instruments  as  a  substitute 
for  these  steels;  9.  R6M3;  10.  Better  plasticity  than 

for  steel  R18.  Polishes  better  than  steel  R9.  Expediently 
used  for  making  cutting  instruments  which  test  the  dynamic 
load  and  which  are  used  for  processing  components  during  large 
imputs;  11.  R18F2;  12.  Improves  separation  resistance  and 

red  hardening  in  comparison  with  steels  R18  and  R9.  Polish- 
ability  satisfactory.  Used  for  making  cutting  instruments  for 
processing  metals  of  various  hardness  including  stainless  and 
heat  resistant  steels;  13.  R9K5,  R9K10,  R18K5F2;  14.  High¬ 

hardness  and  red  hardening.  Polishability  low.  Used  for 
making  cutting  instruments  which  test  work  at  high  temperatures, 
and  also  for  processing  stainless  and  heat  resistant  steels, 
hard  materials  and  alloys;  15.  R9F5,  R14F4;  16.  High 

abrasion  resistance,  but  low  polishability.  Used-—  making 
cutting  instruments  intended  for  finishing  operations 
(eliminating  fine  etchings),  and  also  for  processing  steel 
of  average  hardness;  materials  which  possess  abrasive 
properties  (plastic,  fiber,  ebonite  and  so  forth);  heat- 
resistant  steels  and  alloys;  17.  R10K5F5;  18.  High  abrasion 

resistance,  improved  hardness  in  hot  state,  red  hardening. 
Polishability  low,  used  for  making  tools  which  are  used  for 
processing  hard  metals  and  alloys,  stainless  and  heat  resistant 
steels,  and  also  for  testing  impact  load  during  operation  at 
high  temperatures. 

*  In  a  symbol  of  the  steel  the  letter  R  means  that  it  is 
fast-cutting,  the  cipher  to  the  right  of  this  letter  is  the  average 
content  of  tungsten,  the  average  content  of  vanadium  (F) ,  cobalt 
(K) ,  molybdenum  (M)  are  designated  by  the  numbers  placed  to  the 
right  of  the  letter.  Not  shown  in  the  symbol  of  fast-cutting 
steel  R9,  R12,  R18,  R9K5,  R9K10,.R6M3:  the  content  of  chromium— - 
up  to  4.4%,  molybdenum  up  to  1,  vanadium  up  to  2.6%. 
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TABLE  118.  CHEMICAL  COMPOSITION  OF  FAST-CUTTING  AND 
ALLOYING  INSTRUMENTAL  STEELS  MOST  OFTEN  USED 
FOR  MAKING  CUTTING  TOOLS  WHICH  ARE  USED  IN 
THE  AUTOMOTIVE  MANUFACTURE  AND  AUTO  REPAIR  INDUSTRIES 


2 

> 

1 

- 

* 

0 

• 

n, 

P18K5<1>2 

0.85- 

<0.40 

<0,40 

17,5- 

1,8- 

0.5 

3,8- 

/i a  uicpjiocibio  no 

0.95 

19,0 

2,4 

4.4 

IIU  280-320 

21 

22 

kOfO.IM 

5,0- 

6,0 

o 

L". 

~Z5~ 

lb 

is  5 

0,95- 

<0,40 

<0,35 

— 

— 

HltHOjIh 

1,30— 

Pcsitu,  cnopmi, 

27 

1,10 

<0,25 

1,60 

Koimenuc  n  im* 

si 

9XC  . 

0,85- 

0,30— 

1,20- 

— 

— 

— 

0,95- 

/lltllApu UCCKUC  (]>p0' 

§  X 

28 

0,95 

■  0,60 

1,60 

1,25 

ii>i ,  upcmiwKii, 

<.  iO 

oW 

0,90- 

0,80- 

0, 15- 

1,2- 

— 

- 

0,90- 

naanmii  Ka/iiiCpu 

29 

1,05 

1,10 

0,35 

1.6 

1,20 

n  flp 

y  X 

9XBP 

0,85- 

0,90- 

0,15- 

0,5- 

— 

0,50- 

sh 

0,95 

1,20 

0.35 

0,8 

0.80 

i  1 

11  .v 

.iiMimcCMiu  coCTnu,  %• 

s  «  £ 

S  1 

& 

■£  5  H 

K 

aPa 

C.  J  X 

MapKH  I 
CTSilCfl 

rj 

0 

& 

0 

1; 

u 

>>o 

O 

O 

u 

a- 

«  C 

r*  2* 

G 

X 

X 

7. 

O 

r.. 

n 

a 

■C» 

2 

*; 

o> 

t* 

n 

n 

S«*.  O 
«; 

Zoo 
r;  r 

6 

K 

O 

Ci 

y. 

MaroTonfli 

HHClpyvOMT 

: 

?  1 

>  i 

1  1 

5 

0 

b 

«, 

10 

8 

13P9 

0,85- 

<0,4(i| 

<0.40 

8,5— 

2,() — 

0,3 

3,8- 

14  Penn/ .  ciicpaa, 

1 

CO 

0,95 

■10,0  1 

2.6 

4.4 

npouni.Hii  JI.HI  01) 

15P18 

0,70- 

<0.40 

<0,40 

17,5-' 

1,0- 

0,3 

3.8- 

I-'oimi  Mil 

c- 

0,80 

19.0 

1,4 

l.*« 

flon  ucp.vcnio 

ir 

0,80- 

<0,40 

<0,40 

12,0- 

1,5— 

0.3 

2.3- 

a«»  Hli  «(<»—«{■(), 

g 

0,90 

19.0 

1,9 

3.3 

l|‘i'UM 

CJ 

u 

P18<1». 

0,85— 

<0,40 

<0.40 

17,5- 

1.8- 

0,5 

3.8- 

‘ICpIlil'IlliJi'.  HOlllW- 

0,95 

19,0 

2.4 

4.4 

III*..  /".OJlClSMI,  .Oil- 

<0,40 

<0,4(1 

vonuiiiii, 

a 

X 

18 

n.*m  posuu  mc* 

7«s:uoi» 

0 

c. 

it™* 

1.2- 

<O,40 

<0,40 

13,0- 

3,4- 

0,4 

4,0- 

;q  Pound,  cii,.mi/w. 

0 

1,3 

14,5 

4,1 

4.6 

aponiAKi,  jih:  06 

H 

P9<1>5 

1.4- 

<0,40 

<0,40 

9,0- 

4,3- 

0,1 

3,8- 

PjCOfh.l  MJlTtff  II, V 

•n 

1.8 

10,5 

5,1 

w 

137 


Key:  1.  Groups  of  instrumental  steels;  2.  Brands  of  steels; 

3.  Carbon  C;  4.  Manganese  Mn;  5.  Silicon  Si;  6.  Tungsten 
W;  7.  Vanadium  V;  8.  Molybdenum  Mo;  not  more  than;  9. 

Chromium  Cr;  10.  Tools  made  from  them;  11.  Chemical  composition, 
%*{  12.  Fast-cutting  (GOST  9373-60);  13.  R9;  14.  Cutters, 

drills,  broaches  for  working  hard  materials  up  to  HB  260-280, 
milling  cutter  discs,  worms,  terminals,  cog-wheel  cutters,  counter¬ 
bores,  twist  drills,  saws  for  cutting  metals;  15.  R18;  16.  R12; 

17.  R18F2;  18.  R1AF4;  19.  Cutters,  drills,  broaches  for 

working  material  with  a  hardness  up  to  11B  280-320;  20.  R9F5; 

21.  R18K5F2 ;  22.  Cobalt;  23.  instrumental  (GOST  5950-63); 

24.  KH;  25.  Nickel;  26.  Cutteir. ,  drills,  terminals  and 
cylindrical  milling  cutters,  broacht  ',  cutting  dies,  calipers 
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Key  for  Table  118,  con't:  and  others;  27. 
•29.  9KHVG; 

*  Content  of  sulfur  for  all  steels — 
phosphorus —  not  more  than  0.03  or  0.035. 


9KS;  28.  KHVG; 

not  more  than  0.03 
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TABLE  119.  AREAS  OF  USE  IN  THE  AUTOMOTIVE  REPAIR 
INDUSTRY  FOR  HARD  CERAMIC  METAL  ALLOYS  (GOST  3882-67) 


rpynn:i  cnan- 

MOM 


Mnpkii 

crwuiMor 


OCIIOIIIIMO  CHOIICIMM 


lIpHMCIIIMIIIM  U  pcxiyillpv  MIM'T P V ’ 
MClITf 


5  Bo;ii>ibpoMO-  6  BK*. 
nan  BK3 


7  Bucoxan  nanococTofi- 
KocTii,  yMcponnan  npo't 


Hi  no  Coaoo  oucouan 
mmioocToiiKOCTi  io  coot 
MCJiKofi  cTpyKTypu 

13HwcoKan  nanococTofi- 
kocti.  6oace  mjcoua'i 
npomiocTb,  *icm  y  bi\2 

n  BIO 

1.6 

IhilOCOCTOflKOCTb  IIIDKC, 

npoMiiocrb  nuiuc.  mom 
y  UKtiM 


llaaococToftKOCTh  iiiukc, 
IlpOMIIOCTL-  ObllllC.  MCM 

BK6 


8/lan  oKomiaTeai.iioro  roMcnmt 
nouepxiiocicfi  aeTaaeii  na  nyry- 
mi  ii  uuotiiux  aianimii  n  moot- 
iiociii  paCTOMKii  miamiflpou  Gao- 
non  jimir.iTeaeli 

11  To  MU* 


/Bn;  iiimoiioro  tomciiiisi  rn cp 
aoii  Gpo<ai.i.  naacTNiacc.  3ai<a 
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Key  for  Table  119:  1.  Group  of  alloys;  2.  Brand  of  alloys; 

3.  Basic  properties;  4.  Use  in  cutting  tools;  5.  Tungsten; 

6.  VK2,  VK3;  7.  High  abrasion  resistance,  avex’age  strength; 

8.  For  final  turning  of  surface  components  of  forged  and 
non-ferrous  alloys,  in  particular  boring  of  cylinder  blocks  of 
engines;  9.  VK3M;  10.  Even  higher  abrasion  resistance 
because  of  the  fine  structure;  11.  Ditto;  12.  VK6H; 

13.  High  abrasion  resistance,  higher  strength  than  VK2  and 
VK3;  14.  For  finishing  turning  of  hard  bronze,  plastic, 
tempered  cast  iron,  stainless  steel  of  austenite  class;  15.  VK6 

16.  Abrasion  resistance  lower,  strength  latter  than  VK6M; 

17.  For  rough  and  finishing  turning  and  milling,  reaming  and 
boring  of  parts  made  of  cast  iron  including  surfaced,  non- 
ferrous  alloy  and  non-metallic  materials;  18.  VK8; 

19.  Abrasion  resistance  lower,  strength  greater  than  VK6; 

20.  For  rough  turning  and  milling  of  components  made  of 

cast  iron  including  surfaced,  non-ferrous  alloy  and  heat 
resistant  steels;  21.  Titanium-tungsten;  22.  T30K4, 

T15K6;  23.  High  abrasion  resistance,  average  strength; 

24.  For  finishing  turning  of  steels  including  surfaced  and 
metallized;  25.  T14K6;  26.  Abrasion  resistance  lower, 

strength  higher  than  T15K6;  27.  For  rough  turning  of  steels 

including  filled  and  metallized  when  there  is  a  continuous 
section  of  etching,  finishing  when  there  is  an  alternating  and 
disconnected  network  of  etching;  28.  T5K10;  29.  Strength 

higher  than  T14K6 ;  30.  For  rough  turning  when  there  are 

alternate  sections  of  etchings  and  disconnected  cuts  including 
surfaced  and  metallized  surfaces;  31.  T5K12V;  32.  Strength 

higher,  abrasion  resistance  lower  than  T5K10;  33.  For  heavy 

rough  turning  when  there  is  impact  load;  34.  Titanium- 
tantalum—  tungsten;  35.  TT7K12;  36.  High  strength; 

37.  For  heavy  rough  turning  of  steel  forged  pieces  and  pieces 
that  have  been  die  cut  when  there  is  skin,  cinder  impurities 
and  non-metallic  impurities. 
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TABLE  120.  CHEMICAL  COMPOSITION  AND  BASIC 
MECHANICAL  PROPERTIES  OF  HARD  CERAMIC-METAL  ALLOYS 
(GOST  3882-67) 
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Key:  1.  Brand  of  hard  alloy;  2.  Approximate  chemical 
composition  of  the  mixture,  7.;  3.  Tungsten  carbide; 

4.  Titanium  (tantalum  carbide);  5,  Cobalt;  6.  Yield 
point  during  bending,  kg  (force)/mnr ;  7.  Hardness  HRC, 

not  less  than;  8.  VK2;  VK3;  VK3M;  VK4 ;  VK4V;  VK6M;  VK6 ; 
VK6V;  VK8;  VK8V ;  VK10;  9.  VK15:  VK20;  VK25;  T3K4;  T15K6; 

T14K8;  T5K10;  T5K12V;  TT7K12;  TT0K8B. 
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Section  II.  Non-Metall ic  Materials  Used  During  the  Operation  and  Repair 
of  Automobiles 


CHAPTER  VI.  PLASTIC  SUBSTANCES 


§  1.  General  Properties  of  Polymers 

Plastic  substances  (plastics)  are  compounds  based  on  synthetic  or 
natural  polymers.  Also,  softeners,  fillers,  hardeners,  stabilizers, 
dyes  and  other  components  c..  be  added  to  the  plastics. 

The  structure  of  the  polymers  can  be  linear,  bifurcated  or  three 
dimensional  (lattice). 

Polymers,  depending  on  their  composition  and  external  conditions, 
are  found  in  two  phase  states:  amorphous  and  crystalline.  Amorphous 
polymers  depending  on  temperature  can  be  in  a  vitreous,  high-elastic 
or  viscous  state.  When  lowering  the  temperature,  the  polymer  goes  through 
these  three  states  in  the  reverse  order. 

Crystalline  polymers  have  high-elastic  and  fluid  states.  Lattice 
polymers  do  not  have  a  fluid  state.  In  a  high-elastic  state  polymers  are 
capable  of  undergoing  extremely  large  reversible  deformation  without 
disintegration.  Transition  tempers: ures  of  polymers  from  one  state  to 
another:  glass  point  T.;  and  fluidity  temperature  Tt  are  basic  characteristics 
of  amorphous  polymers  (table  121),  The  glass  point  is  characterized  by 
heat  resistance  of  the  components  material  if  it  must  remain  a  solid  body 
under  operating  conditions  (for  example,  a  gear  wheel);  it.  is  characterized 
by  resistance  to  frost  of  the  material  if  the  component  at  all  times 
must  be  in  a  high-elastic  state  (automotive  tires,  cable  insulation,  packing 
components).  The  introduction  into  a  polymer  of  a  softener  decreased  the 
glass  point  of  the  polymers. 

When  a  polymer  is  in  transition  from  an  amorphous  to  a  crystalline 
state  tensile  strength  and  heat  resistance  increase.  The  presence  of, the 
amorphous  phase  decreased  the  rigidity  of  the  system  and  makes  it  elastic. 

In  some  industrial  processes  the  content  of  amorphous  phase  in  the  crystalline 
polymers  is  purposely  increased  which  makes  the  finished  product  more 
elastic.  This  is  done  by  quickly  cooling  the  pr’ymer  melt  which  makes 
crystallization  difficult.  This  process  is  called  tempering  the  polymer. 

Depending  on  the  procedure  when  heating,  polymers  can  provisionally 
be  divided  into  thermalplastic  and  thermosetting.  Thermoplastic  polymers 
(sheet  and  bifurcated)  are  softened  during  heating  obtaining  high  plasticity 
and  they  harden  again  during  cooling;  they  can  be  dissolved  in  appropriate 
solvents.  Thermosetting  polymers  (depending  on  the  number  of  cross 
linkages  in  the  structural  lattice)  are  not  able  to  be  ^uftened  or  can  be 
softened  only  insignificantly;  they  resist  solvents  or  swell  insignificantly. 

Standard  indicators  of  quality  of  plastics  are  determined  by  the 
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following  method. 

Destructive  stress  during  stretching  (stretch  yield  point)  is 
determined  by  GOST  11262-68  as  the  relationship  of  the  load  under  which 
sample  dissintegrates  to  the  original  area  of  cross  section. 

Destructive  stress  during  compression  (GOST  4651-68)  of  brittle 
materials  is  defined  as  the  quotient  of  the  division  of  the  greatest  load 
under  which  a  sample  disintegrates,  or  the  appearance  of  cracks  occurs  in 
the  area  of  the  cross  section. 

The  yield  point  of  the  plastic  sample  when  bending  (GOST  4648-63) 
is  defined  at  temperatures  20  *  2°C,  and  for  setting  plastics---  at  20  1 
5°C. 


Heat  resistance  according  to  Martens  (GOST  15089-69)  is  the  provisional 
•temperature  which  gives  the  comparative  characteristic  of  the  materials 
during  given  test  conditions.  Testing  does  not  give  the  upper  limit  of 
operating  temperatures  which  depend  on  specific  conditions  of  operation. 

Heat  resistance  according  to  Martens  of  non-filled  polymers  is  close  to 
that  of  the  glass  point. 

GOST  4650-65  (instead  of  GOST  4650-60)  sets  up  a  method  of  determining 
the  weight  of  water,  absorbed  by  a  sample  as  a  result  of  its  remaining  in 
water  for  a  fixed  period  of  time  at  a  set  temperature. 
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TABLE  121,  TRANSITION  TEMPERATURES  OF  SOME  POLYMERS 
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Key:  1.  Material;  2,  Phase  state  under  operating  conditions; 

3.  Temperature,  °G  [point];  A.  Glass  Ts ;  5.  Melting  Tpi; 

6.  Fluidity  Tc ;  7.  Polyf luoroethylene  resin-4;  8.  Average 

degree  of  crystallization;  9.  Polyproplene;  10.  High 
degree  of  crystallization;  11.  Low  density  polyethylene; 

12.  Average  degree  of  crystallization;  13.  High  density 
polyethylene;  14.  High  degree  of  crystallization;  15. 
Ethylceilulose;  16.  Average  degree  of  crystallization; 

17.  Polyamide;  18.  High  degree  of  crystallization;  19. 
Polystyrene;,  20.  Amorphous;  21.  Polyvinylchloride; 

22.  Polyformaldehyde;  23.  High  degree  of  crystallization; 

24.  Polymethylmethacrylate;  25.  Amorphous;  26.  Poly¬ 
carbonate;  27.  High  degree  of  crystallization. 


k>  2.  Properties  of  Plastic 

Phenoplast  is  a  thermosetting  compound  on  a  phenol-aldehyde  resin 
base.  Depending  on  production  conditions,  the  ratios  of  components,  the 
pH  of  the  atmosphere,  these  resins  can  be  divided  into  two  basic  groups: 

novo lac 8  (soluble  phenol -formaldehyde  resins]---  thermoplastic  resins; 


resola —  thermosetting  resins,  which  are  converted  during  heating  or 
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lengthy  storage  into  a  non-soluble  infusible  state.  In  the  first  stage 
"A"  (resol)  they  can  be  dissolved  in  alcohol  and  fused  during  heating; 
in  the  next  stage  "B"  (resitol)  they  lose  the  capability  of  dissolving, 
but  keep  the  ability  to  fuse  during  heating;  in  the  final  stage  "C" 

(resite)  they  become  non-soluble  and  infusible  during  heating. 

The  novolacs  are  hard,  brittle,  transparent  resins  which  are  strengthened 
by  the  presence  of  urotropin  during  heating. 

The  strengthened  resol  and  novolac  resins  are  resistant  to  water  and 
weak  acid  atmospheres,  petroleum  and  organic  solvents;  they  disintegrate 
in  an  alkali  '  atmosphere.  Resite  and  phenoplast  possess  good  dielectric 
properties  which  decrease  during  humidifying  or  heating  of  electro¬ 
industrial  components.  Characteristics  of  some  phenoplasts  are  presented 
in  Table  122,  123  and  124.  Polyamides  are  polymers  of  linear  structure 
which  contain  in  their  basic  chain  amide  groups;  polyamide  resins  are  hard 
substances  with  a  high  degree  of  crystallization;  they  are  resistant  to 
oils,  greases  and  alkalis;  they  do  not  dissolve,  with  rare  exceptions,  in 
aliphatic,  aromatic  or  chlorinated  hydrocarbons,  but  they  are  not  resistant 
to  phenols,  concentrated  mineral  and  organic  acids.  Characteristics  of 
polyamide  resins  are  presented  in  Table  125. 

In  automobile  repair  factories  they  use  withdrawal  of  caprone  which 
beforehand,  they  boil,  degrease  and  dry,  and  also  secondary  caprone. 

The  secondary  stock  meal  (VTU  UKHP-88-59)  supplied  to  industry  does  not 
have  stable  properties  and  contains  up  to  107,  lox^-molecular  unions. 

Powdered  polyamides  (VTU  P-198-60)  comes  as  fine  powders;  caprone, 

P-68  and  P-AK7  of  two  brands  A  and  B.  The  powders  are  used  for  applying 
a  thin  layer  of  polyamide  on  metallic  surfaces  as  anti-friction  abrasion 
resistant  boatings.  ,  j 

For  improving  operational  properties  of  polyamides  anti-friction 
additives  are  introduced:  graphite,  talc,  barium  sulfate,  disulfate 
of  molybdenum. 

The  filled  polyamides  are  put  out  under  the  following  brands:  P-68, 
filled  talc---  P-68T10,  P-68P20  (MRTU  6-05-1034-66),  high-filled  P-68T 
(TU  NI1PM  P-450-65);  polyamide  filled  with  graphite —  P-68G  (TU  NIIPM 
P-422-65);  polyamide,  filled  with  molybdenum  disulfide- —  P-68DM1.5 
(TU  NIIPM  P-472-66);  caprone,  filled  with  colloidal  graphite —  K-G10 
(TU  NIIPM  P-455-65). 

Besides  the  brands  enumerated  the  following  filled  polyamides  are  also 
produced:  P-68Ba5  (with  BaSC>4) ;  K-T5  and  K-T10  (caprone  with  talc); 

K-DM1.5  (caprone  with  M0S2) ;  K-BalO  (caprone  with  BaSO^) ;  P-AK7T10, 

P-AK7T20,  P-AK7T40  (polyamide  P-AK7  with  various  contents  of  talc); 

P-AK7D' J  (polyamide  P-AK7  with  M0S2) . 

Polyvinylchloride  (PVKU) ,  a  thermophastic  material  obtained  by 
polymerization  of  vinylcliloride ,  is  a  white  fine  powder,  soluble  in 
dichloroethane ,  cyclohexanon,  dioxane,  methylene  chloride  and  others, 
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swells  in  acetone,  benzene  and  is  not  soluble  in  water,  alcohol  and 
gasoline.  PVKH  is  a  chemical  resistant  material  at  a  temperature  up  to 
60°C  it  is  resistant  to  salt  solutions,  many  acids  and  oxidation.  At 
20°C  the  polymer  is  resistant  to  concentrated  solutions  of  sulfuric  and  hydro¬ 
chloric  acid  and  to  dilute  nitric  acid. 

PVKH  can  be  worked  by  various  methods:  vacuum  forming,  punching, 
drilling,  milling,  planing,  polishing,  engraving,  gluing,  welding  and  others. 
Depending  on  the  method  of  working,  one  can  turn  the  PVKH  into  rigid 
plastic  (non-elastic  polyvinylchloride) ,  soft  plastic  (plasticized  PVKH), 
porous  plastic,  very  soft  plastic  (formoplast  and  hydroplast)  and  so  forth. 

When  heating  higher  than  140°C  thermo-disintegration  of  the  PVKH 
occurs  because  of  the  generation  of  gaseous  hydrogen  chloride.  PVKH  also 
decomposes  in  light. 

Polyvinylchloride  is  supplied  to  industry  in  a  white  powder  by  suspension 
(MRTU  6-01-9-65)  and  latex  method  (MRTU  6-01-62) .  Rigid  materials  on  a 
PVKH  base  do  not  contain  plasticizers  in  their  composition  and  are  obtained 
by  mixing  a  PVKH  powder  with  stabilizers  and  fillers. 

Properties  of  rigid  plastics  on  a  non-elastic  PVKH  base: 


Yield  point,  kg  (force) /cm2: 


Under  compression  .  .  . 

Under  static  bending  . 

During  twisting  . 

Modulus  of  elasticity  during 

stretching,  kg  (force) /cm2  .  . 

Specific  impact  strength, 

kg  (force)  •  cm/cm2  . 

Withopt  cutting . . . 

With  cutting  . 

Relative  elongation  during  tearing,  %..... 

Brinell  hardness,  kg  (force) /mm2  . 

Heat  resistance,  °C  . 

Specific  heat  capacity,  cal/hr  •  degr . 

Coefficient  of  heat  conductivity, 

kcal/m  •  hr  •  0  . . .  .  .  . 

Coefficient  of  thermal  disintegration,  0-1 : 

Linear  .  . 

Volume  . . . . 

Frost  resistance,  °C  . 

Specific  electric  resistance  . 

Surface ,  ohm  . 

Dielectric  permeability  . 

At  50  hertz . . . 

At  10  hertz  . 

Tangent  of  the  angle  of  dielectric  loss:  .  .  . 
At  50  hertz . . . 

At  10  hertz . . . .  • 

Electrical  strength,  kV/mm  . 


800-1000 

1000-1200 

470 

up  to  40,000 


up  to  150 
7-10 
10-50 
15-16 
70-90 
0.2-0.63 


0.13-0.14 


6’io'f-io-io;5 

3*10"4-4-10"4 
to  -10 


4 

3. 1-3.4 

0.02 

0.5-0.018 

45 


* 
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A  typical  example  of  a  rigid  material  is  vinylplast  obtained  from 
non-plasticized  PVKH  to  which  stabilizers  and  oiling  substances  are  added; 
the  composition  is  thoroughly  mixed  and  then  subjected  to  plasticizing  in 
cylinders,  calenders  or  extruded  at  160-180°C. 

Vinylplast  is  produced  in  film  (MRTU  6-05-1025-66),  sheets  (MRTU 
6-11-2-64,  GOST  9639-61),  pipe,  rods  and  section  pieces  (TU  MKHP  4251-54), 
welding  rods  or  welding  vinylplast  (STU  30-1230'/' -62) .  The  strength 
properties  of  vinylplast  change  with  time  and  to  an  even  greater  degree 
with  a  change  of  temperature.  Vinylplast  is  very  sensitive  to  cutting. 

Plasticized  resins,  soft  (elastic)  at  ordinary  temperatures  of  plastics 
on  a  base  of  PVKH,  are  obtained  by  introducing  into  the  PVKH  special 
organic  high-boiling  liquids —  plasticizers.  With  an  increased  content 
of  plasticizer  in  the  composition,  the  strength  of  the  plasticized  resin 
decreases  and  the  relative  elongation  during  stretching  increases.  The 
dielectric  properties  of  PVKH  are  worse  with  an  increase  in  the  content  of 
plasticizer. 

Polystyrene  is  obtained  by  polymerizing  monomer-styrene. 

Polystyrene  possesses  exceptionally  high  water  resistance,  dielectric 
properties,  alkali  and  acid  resistance  to  all  acids,  including  hydrofluoric 
acid. 


A  disadvantage  of  polystyrene  is  its  rigidity,  tendency  to  form 
cracks  during  aging,  low  heat  resistance,  poor  strength,  combustibility 
poor  resistance  to  benzene. 

Block  polystyrene  is  supplied  according  to  GOST  9440-60  in  granular 
form  in  two  brands:  D —  for  electrical  insulation  products  and  T  for 
industrial  purposes  and  widely  used  products. 

Copolymerization  of  styrene  with  methylmethacrylate  gives  a 
product  which  possesses  properties  of  both  the  styrene  and  the 
methylmethacrylate.  It  is  very  elastic,  has  high  heat  resistance,  is  not 
affected  by  benzine  or  oil.  Such  a  copolymer  is  produced  under  the 
trademark  MS  (TU  MKHP  240-60).  The  copolymer  MSN  (MRTU  6-05-960-65)  is 
a  tri-component  copolymer  of  styrene,  methylmethacrylate  and  a 
acrylonitrile;  is  supplied  in  granular  form  and  has  two  brands,  A  and  B. 

The  distinguishing  properties  of  products  MSN  copolymers  are  good 
weather  resistance,  low  wafer  absorption,  resistance  to  benzine  and  oily 
lubricants.  Copolymer  MSN  is  used  for  making  visors,  non-ferrous  light 
signals,  parking  lights  and  so  forth. 

Copolymers  styrene  with  acrylonitrile  SN  is  produced  under  several 
trademarks:  SN-10,  SN-15,  SN-20,  SN-28.  Industry  puts  out  non-plasticized 
(SN-20,  SN-28)  and  plasticized  (SN-20P,  SN-28P)  copolymers  dyed  during 
granulation  or  non-colored.  They  make  storage  tanks  and  sight  glass 
from  the  non-plasticized  polymers. 

If  butadiene  nitrile  rubber  SKN  is  added  to  finish  copolymer  SN-20 
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or  SN-28  and  if  mechanical-chemical  grafting  of  one  polymer  to  the  other 
is  done,  then  one  obtains  impact  resistant  material  SNP.  Several  brands 
of  SNP  have  been  worked  out  which  are  distinguished  by  high  strength 
(SNP-0,  SNP-1 ,  SNP-2 ,  SNP -3 ,  SNP-4,  SNP-5) .  SNP-2  material  is  resistant  to 
benzine,  to  oil,  and  to  sea  and  salt  water.  Properties  of  polystyrene  are 
presented  in  Table  126. 

Polyethylene  is  a  high-molecular  product  of  polymerization  of  ethylene. 
The  macro-molecules  of  polyethylene  have  a  linear  structure  with  a  small 
number  of  lateral  branches.  Polyethylene  is  a  crystalline  polymer  at  a 
temperature  about  20°C.  The  degree  of  its  crystallization  reaches  55-92% 
(depending  on  the  production  method). 

Three  types  of  polyethylene  have  industrial  use:  low  density 

polyethylene  obtained  under  high  pressure -  1500  kg  (force) /cnr  (high 

pressure  polyethylene  VD) ;  polyethylene  obtained  under  average  pressure-— 
approximately  50  kg  (force) /cm (average  pressure  polyethylene  SD) ,  and 
high  density  polyethylene  obtained  under  low  pressure-—  5-6  kg  (force) /cm^ 
(low  pressure  polyethylene  ND) .  Polyethylene  VD  is  produced  according  to 
MRTU  6-05-889-66  in  several  brands.  The  crystallization  of  the  polymer 
decreases  with  an  increase  in  temperature  and  when  a  temperature  is  higher 
than  the  melting  point  (>  110°C)  polyethylene  VD  becomes  amorphous. 
Polyethylene  VD  is  a  horn-shaped  product  of  a  white  color  produced  in 
granular  form  of  a  poured  mass  0.5-0.55  g/cnv*.  The  polyethylene  granules 
can  be  natural  (white)  color  or  dyed  various  colors. 

Polyethylene  ND  is  produced  according  to  MRTU  6-05-890-66  of  several 
brands.  The  large  molecular  weight  and  higher  degree  of  crystallization  of 
polyethylene  ND  in  comparison  with  polyethylene  VD  causes  an  increase  in 
density,  mechanical  strength,  modulus  of  elasticity  under  bending  and  heat 
resistance.  At  a  temperature  higher  than  130°C  polyethylene  ND  becomes 
amorphous.  A  corresponding  change  in  specific  volume  occurs.  The  properties 
of  polyethylene  are  presented  in  Table  127. 

Polyethylene  is  supplied  in  stabilized  and  non-stabilized  form.  For 
symbols  of  thermal  stability  of  polyethylene  in  the  brand  designation  they 
add  the  letter  T;  for  example,  P-4015-ET,  for  stabilizer —  the  letter  F; 
for  example,  P-2070-PF.  An  addition  of  light-stabilizer  5%  channel  black 
is  indicated  by  the  addition  of  the  letter  S,  and  2%  by  the  letter  SH- 

The  properties  of  the  polyethylene  at  room  temperatures  practically 
do  not  change  under  the  influence  of  concentrated  acids —  hydrochloric, 
sulfuric,  hydrofluoric  or  also  solutions  of  alkalis.  Hydrochloric  acid 
and  alkalis  do  not  affect  the  polyethylene  and  at  even  higher  temperatures 
(up  to  60°C) ;  concentrated  sulfuric  acid  at  50°C  causes  insignificant 
change  in  the  polyethylene,  concentrated  nitric  acid  at  a  temperature 
greater  than  40°C  actively  disintegrates  it.  At  room  temperature, 
polyethylene  is  resistant  to  many  organic  liquids,  but  swells  in  hydrocarbons 
and  their  colloidal  derivitives.  At  a  temperature  higher  than  70°C 
polyethylene  dissolves  in  benzene,  toluene,  xylene,  decalin,  Tetralin, 
carbon  tetrachloride.  During  cooling  of  the  solutions,  the  polyethylene 
precipitates  out.  Water  resistance  of  polyethylene  is  high:  at  20°C 
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the  weight  limit  of  the  quantity  of  water  absorbed  for  standard  samples  of 
polyethylene  of  low  density  is  0.1%,  at  35°C  it  increases  to  0.3%,  at  50°C-~- 
up  to  0.5%,  because  the  water  penetrates  to  a  depth  of  not  more  than  30-50 
micrometers. 

During  repair  of  automobiles  polyethylene  is  very  widely  used  in  the 
form  of  articles  and  film.  Powdered  polyethylene  is  applied  to  metal  by 
gas  flame,  vortex,  vibrational  and  other  methods. 

Acrylic  plastics  are  polymers  on  the  base  of  acrylic  and  methacrylic  acid. 
Of  these  acrylic  materials,  the  sheet  (organic  glass)  is  the  most  widely 
known  (Table  128). 

Illumination  engineering  organic  glass  (GOST  9784-61)  comes  as  a  non- 
plasticized  polymethyl  methacrylic  or  its  copolymers  made  murky  by  special 
additives.  Light  engineering  heat  resistant  organic  glass  (VTU  L'KHP  79-58) 
comes  as  a  polymethylmethacrylic ,  plasticized  with  dimethyl  ethylene 
glycol  and  made  cloudy  with  polystyrene.  Organic  glass  (commercial  grade) 
has  types  PA,  PB,  and  PV  (TU  26-54). 

The  combination  of  translucence  with  high  mechanical  strength,  lightness 
and  high  impact  strength  makes  these  materials  especially  suitable  for 
automobile  and  bus  glass  and  in  many  other  cases  where  shatterproof  glass 
is  needed. 

During  repair  of  automobiles'  equipment  and  industrial  equipment 
fast  hardening  compositions  are  used  on  a  base  of  derivitives  of  meth¬ 
acrylic  acids. 

Self-hardening  industrial  acrylic  AST-T  (STU  79-56-KH-62)  is  a 

powder  composition:  polymethyl  methacrylic - 97%,  ZnO -1 .5  ,  peroxide  of 

benzene —  1.5%  and  liquid  monomer  (97%  methyl  methacrylic,  3%  dimethyl 
aniline).  The  powder  can  be  combined) with  various  fillers.  The  ratio  of 
powder  and  fluid  is  2:1  or  1.5:1.  When  mixing  the  powder  in  a  monomer  a 
mass  is  obtained  which  is  quickly  hardened  as  a  result  of  the  polymerization 
of  the  monomer  with  the  formation  of  macromolecules  of  linear  structure. 

Styracrylic  brand  TSH  is  a  thermoplastic  polymer  consisting  of  finely 
dispersed  powder  (polymer)  and  liquid  (monomer).  The  powder  is  a  copolymer 
of  methyl  methacrylic  (95%)  with  styrene  (5%)  obtained  by  their  combined 
polymerization  in  a  1%  peroxide  of  benzene.  The  monomer  consists  of  99% 
methyl  methacrylic  in  which  is  dissolved  1%  of  dimethyl  aniline. 

Industrial  styracrylic  (pearl)  is  put  out  according  to  STU  30-1224-61. 

The  properties  of  the  strengthened  mass  TSH  and  AST-T  are  presented  in 
Table  129. 

Materials  on  a  base  of  cellulose  esters.  The  most  widely  known 
polymer  material  made  on  a  base  of  crude  polymer,  cellulose,  is  celluloid. 

A  disadvantage  of  celluloid  is  its  flammabality,  therefore  it  has  become 
displaced  by  other  less  flammable  materials  on  a  base  of  cellulose  esters 
(etrol)  acetyl  cellulose,  acetobutyr-cellulose  and  ethyl  cellulose  etrols. 
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Nitrocellulose  and  plasticizer-camphor  are  introduced  into  the 
composition  of  celluloid.  In  the  composition  of  powdered  and  granular 
etrols,  cellulose  esters  are  introduced  with  plasticizers  (dibutylphthalate, 
dioctylphthalate  and  others)  with  fillers  (kaolin,  carbon  black  and  others) 
and  dyes.  Etrols  are  suitable  for  processing  by  pressing,  extruding  and 
casting  undc-r  pressure.  Etrols  are  widely  used  for  making  automobile  parts: 
steering  wheels,  panels,  knobs  and  so  forth. 

Basic  properties  of  various  etrols  on  a  base  of  cellulose  esters  are 
presented  in  Table  130. 


Polyurethanes  are  obtained  by  combined  condensation  polymerization  of 
polyisocyanurins  with  polyglycols.  Polyurethane  PU-1  (MRTU  6-M-881-62) 
has  the  widest  industrial  value;  it  is  processed  in  articles  by  a  method 
of  casting  under  pressure  at  temperature  176-180°C  and  possesses  high 
chemical  resistance;  rigid  and  elastic  phenopolyurethanes  are  also  made. 

Gas  filled  plastics  are  divided  into  two  types  according  to  their 
structure:  cellular---  phenoplastic  which  comes  in  a  hard  foam  with  un¬ 
connected  cells,  and  porous —  poroplastic  with  connections  between  its 
cells.  Phenoplast  is  used  as  heat  insulators,  poroplast  for  making 
automotive  seats. 

Phenopolyurethane  PU-101  has  a  specific  weight  of  0. 1-0.2  g/dm2, 
heat  conductivity —  1.4  •  10"^  cal/sec  •  cm  •  °,  the  stretch  yield 

point---  9.9-18.1  kg  (force)/cm2,  the  yield  point  under  pressure - 

5.5-22  kg  (force) /cm2.  Operating  temperature  of  phenopolyurethanes 
is  acceptable  up  to  120°C. 


Porolon,  a  soft  porous  material  obtained  during  the  interaction  of 
polyesters  with  desiccants.  Specific  weight —  0.030-0.30  g/dm2,  heat 
conductivity —  1,12-2.23  cal/sec  *  cm  •  °,  yield  point  during  stretching — 
6-10  kg  (force)/cm2,  yield  point  during  compression —  10-14  kg  (force)/cm2. 
Heat  resistance  of  porolon---  150°C. 


Aminoplastics  are  pressed  materials  on  a  base  of  urea-  or  melamine- 
formaldehyde  resin  and  also  urea -melamine-formaldehyde  resins.  The  fillers 
used  are  cellulose  sulfide,  cotton  cellulose,  asbestos,  sawdust. 

Necessary  components  of  pressed  compositions  are  lubricating  and  dye 
additives —  stearates  of  calcium  and  zinc,  stearin,  lithopone  (a  mixture 
of  zinc  sulfide  and  barium  sulfate]  and  various  dyes.  Aminoplastics  do  not 
have  any  odor,  light  resistance,  and  can  be  dyed  in  any  shade  of  color  and 
is  absolutely  non-toxic. 


The  main  disadvantage  of  an  item  made  of  aminoplastic  on  a  base  of  urea- 
formaldehyde  resins  is  a  tendency  to  crack  during  operation  as  a  result  of 
continued  chemical  reaction  and  generation  of  volatile  components.  Another 
disadvantage  is  high  water  absorption  explained  by  the  small  molecular 
weight  and  large  particle  size.  Aminoplastics  are  made  as  pressed  materials 
(of  powders  and  fibrous  materials),  layered  plastics  and  porous  materials. 
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Arainoplastic  (GOST  9359-60)  comes  as  a  pressed  material  on  a  base  of 
urea-formaldehyde  resins  and  cellulose  sulfides.  They  are  put  out  in  two 
brands : 

brand  A —  for  transparent  articles; 

brand  B---  for  non-transparent  articles. 

In  texternal  appearance  it  is  a  finely  dispersed  powder  dyed  to  any 
shade,  without  foreign  material. 

Mipor  is  a  porous  material  on  a  base  of  urea- formaldehyde  resins,  which 
comes  as  a  hard  foam  of  white  color  with  a  microcellular  structure.  Mipor 
is  attained  by  mixing  urea-formaldehyde  resins  with  phenol -forming  (a 
detergent  mixture  of  sulfonaphthenic  acids)  and  a  catalyst  for  strengthening 
the  latter  by  strengthening  the  shape,  and  drying  at  30-35°C  for  three 
periods  of  24  hours.  They  are  made  in  blocks  dimensions  0.025  m^,  thickness 
100  and  200  mm.  Heat-resistant  Mipor  N  and  MRTU  6-05-1112-68  Mipor  are 
produced.  Mipor  must  have  a  volume  mass  of  not  more  than  20  kg/m^,  a 
coefficient  of  heat  conductivity- —  not  more  than  0.026  kcal/m  •  hr  •  degrees, 
humidity  not  more  than  12%  and  when  compressing  the  material  by  20%  it  must 
not  disintegrate.  Mipor  is  used  as  a  heat  insulating  material. 

Polycarbonates  are  thermoplastic  polyester  resins  from  esters  or  acid 
chlorides  of  carbonates  and  diphenols.  Depending  on  the  ratio  of  components 
introduced  one  can  obtain  products  which  vary  shaprly  in  structure  and  melting 
point  (in  limits  from  180-300°C) .  They  are  distinguished  by  stability 
of  measurements  in  a  wide  range  of  temperature,  from  -120  to  +140°C,  high 
specific  impact  strength  close  to  a  temperature  of  -100°C,  high  electrical 
insulating  and  mechanical  properties,  high  heat-resistance,  atmosphere 
resistance  and  moisture  resistance,  resistance  to  oxidizing  atmospheres  at 
hi)gh  temperatures.  Polycarbonates  are  soluble  in  keton  esters,  chlorinated 
hydrocarbons.  They  are  optically  transparent,  * 

Polycarbonate  diflon  (TU-262-63)  is  a  product  of  poly-condensation  of 
difonilolpropane  and  phosgene;  its  external  aspect  is  a  white  powder  or 
granules  of  light  yellow  to  dark  brown  color. 

In  machine  building  one  can  make  various  types  of  housings  and  brackets, 
gear  and  knuckle  mechanisms  and  so  forth. 

Polyformaldehyde  (polyoxymethylene)  is  a  product  of  polymerization  of 
formaldehyde  or  its  trimer-trioxide.  In  external  form'  it  is  a  white  powder 
which  after  processing  has  a  color  of  ivofy  with  mother  of  pearl  tones,  and 
is  easily  dyed. 

Polyformaldehyde  is  a  thermoplastic  material  with  a  high  degree  of 
crystallization  and  possesses  high  chemical  resistance;  it  is  produced 
according  to  MRTU  6-05-1018-66.  Poly formaldehyde  is  used  in  machine 
construction  for  making  sleeves  and  sliding  bearing  bushes,  gears  and 
other  components. 
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Polyfluoroethylene  resins  are  polymers  of  fluoro-producing  ethylenes. 
They  are  mainly  crystalline  polymers;  in  comparison  with  other  polymers  they 
crystallize  relatively  slowly. 

Polytetrafluoroethylene  [same  as  teflon]  is  a  tetrafluoroethylene 
polymer;  it  is  a  friable  fibrous  powder  formed  by  pressing  flat  cakes, 
caked  at  360-380°C  in  a  solid  non -porous  mass  of  white  or  gray  color,  is 
slightly  translucent  with  a  slippery  surface. 

Polytetrafluoroethylene  (teflon)  is  produced  according  to  GOST  10007-62 
and  is  the  most  chemically  resistant  of  all  known  materials —  plastics, 
metals,  glass,  lacquers  and  alloys.  Acids,  oxides,  alkalis,  solvents 
do  not  affect  it. 

Polytetrafluoroethylene  is  used  for  making  bearings  and  for  electrical 
Insulation  f ilm. 

Polychlorotrifluoroethylene-3  and  3M  are  used  mainly  in  suspension, 
designated  for  applying  as  an  anti-corrosion  coating. 

The  properties  of  aminoplastics ,  polycarbonates,  polyformaldehydes  and 
polytetrafluoroethylenes  are  presented  in  Table  131. 
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TABLE  122.  ‘BRANDS ,  COMPOSITION,  AND  DESIGNATION  OF  PHENOPLASTICS 
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Key  for  Table  122:  1.  Symbols  and  brand  of  material;  2.  GOST 

or  industrial  specification;  3.  Composition;  4.  Designation; 

5.  Molding  powder;  K-15-2;  K-17-2;  K-20-2;  K-119-2;  K-15-2TSO; 
K-15-2TSS;  K-17-2TSO;  K-17-2TSS;  K-20-2TSO;  K-20-2TSS;  K-18-2; 

K-18-2M;  K-18-2TS0;  K-18-2TSS;  6.  GOST  5689-66;  7.  Novolacs 

(soluble  phenol-formaldehyde  resin),  sawdust,  hexamethylenetetra¬ 
mine,  dye,  lubricating  substances;  8.  Parts  for  general 
industrialization;  9.  K-18-37;  K-214-43;  K214  43T;  K-2-43; 

K-2-43T;  10.  VTU  35-KHP-587-65 ,  GOST  5689-66,  VTU  P-70-61, 

VTU  P-70-62;  11.  Novolacs,  sawdust,  or  a  mixture  of  organic 

and  mineral  filler,  hexamethylenetetramine  lubricating  substances; 

12.  Parts  of  the  electrical  system  of  tractors;  13.  Binding 
(pulverized  bakelite) :  PB;  PB-104;  14.  GOST  3552-63,  MRTU 

6-05-937-64;  15.  finely  ground  novolacs  with  urotropin 

(7 .47,);  16.  Abrasive  discs  and  sandpaper  sheets;  17.  Molding 

powder  FKP-1;  18.  GOST  5689-60  (MRTU  6-05-1093-67);  19.  Novolacs, 

modified  with  caoutchouc,  organic  or  mineral  filler,  dye, 
hardening  agent,  lubricating  substances;  20.  Impact  resistant 
components;  21.  Molding  powder:  phenolite-1  (K-17-23; 

K-18-23;  K-20-23);  22.  GOST  5689-66;  23.  Phenol -formaldehyde 

resins,  modified  with  polyvinyl  chloride;  organic  filler, 
hardener  (hexamethylenetetramine),  dye,  lubricating  substances; 

24.  Components  resistant  to  the  effect  of  humidity  and 
chemical  solutions  (covers  and  plugs  of  storage  batteries  and 
others);  25.  Natural  fibers  (molding  material) ;  26.  GOST 

5689-66;  27.  Cellulose  (cotton)  fiber,  impregnated  with 

resols,  talc,  lime  or  calcined  magnesium,  lubricating  substances; 

28.  Switches,  flanges,  handles,  brackets,  gears;  29.  Molding 

material  AT-4;  30  GOST  10087-62;  31.  Fiber  glass  impregnated 

with  modifier  phenol  formaldehyde  resins;  32.  Rotor  of  the 

filter  for  centrifugal  cleaning  of  the  engine  oil;  33.  Hardened  paper 

of  sheet  electrical  industry;  34.  GOST  2718-66;  35.  Test 

sulfate  paper  of  phenol-cresol-,  xylene- formaldehyde  resins 

or  their  mixtures;  36.  Electrical  equipment  components; 

37.  Glass-textolite  KAST,  KAST-R  and  KAST-V;  38.  GOST  10292-62; 

39.  Layered  plastic  on  a  base  of  fiber  glass  brand  T  and 
reinforced  fiber  glass  impregnated  with  a  modifier  of  phenol- 
formaldehyde  resins;  40.  Structural  components;  41.  Textolite 
PTK,  PT-1,  PT;  42.  GOST  5-52;  43.  Cotton  fabric  impregnated 

with  resol  phenol-cresol-  or  xylene-formaldehyde  resin; 

44.  Structural  and  electrical  engineering  parts;  45.  Phenol- 
formaldehyde  resins;  46.  GOST  2230-43;  47.  An  alcohol 

solution  of  novolac  resins;  48.  Lacquer,  mastic  and  so  forth; 

49.  Material  for  gas  flame  spraying:  50.  NFN-12;  51.  MRTU 

6-05-1129-68;  52.  Polyvinylbutyryl  resin  (54%),  phenol- 

formaldehyde  (21%),  graphite  (23%),  urtropin;  53.  Coating  on 
components,  covering  dents  in  cabins,  bodies  and  trim  of 
automobiles 
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TABLE  123.  PHYSICAL-MECHANICAL  PROPERTIES  OF  PHENOPLASTICS 
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Key  for  Table  123:  1.  Brand;  2.  Density  kg  /m^  not  more  than; 

3.  Specific  impact  strength,  kg  (force)  •  cm/cm^,  not  less 
than;  4.  Yield  point,  kg  (force)/cm^;  5.  During  static 
bending;  6.  During  compression;  7.  During  stretching; 

8.  Brinell  hardness  kg  (force) /mm^;  9.  Heat  resistance 

according  to  Martens,  °C,  not  less  than;  10.  Water  absorption 
for  24  hours,  mg,  not  more  than;  11.  Oil  resistance  for  24 
hours,  %;  12.  Gasoline  resistance  for  24  hours,  %;  13.  K-18 

(17,  15,  20) -2  TSO  and  TSS  K-17  (15,  20,  118,  119) -2 ;  14.  K-18  -2; 
15.  K-18-37;  16.  K-214-43;  K-214-43T;  17.  K-2-43,  K-2-43T; 

18.  FKP-1;  19.  K17  (18,  20)-23  (phenolite-1).;  20.  Voloknite 

(fibrous);  21.  K-6;  22.  AG-4  brand  V;  23.  AG-4  brand  S; 

24.  Textolite  FT,  PTK;  25.  Glass  textolite  KAST;  26. 
brand  A  and;  27.  mg/dm^;  28.  g/dm^. 

*  V  g/dm^. 


) 


i 
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TABLE  124.  THE  THERMAL,  PHYSICAL  AND  ELECTRICAL 
PROPERTIES  OF  PHENOPLASTICS 


h?  09  iidu  -noon 

OTOUllHHOdU  (1CXD 
jbiidiMOiMiiV 


<7> 

I 

© 


o> 

In  Iq  1 

00  «  IM  »  lO 

-©  .00 

T  CC  f"* 


2  o  o 

1  ©  - 


y  i  {J 
~  2  ~  X  «» 

O  ^  d  * 

,o55!5«  = 


.miiaiv  an  'tfie/oM 
.  ‘•IlSOI'.'.Odll 

fjUDH33hlldj  431/<T 


ss  ■ 

a? 

2 

foo 

n 


<3$  5 


Mo 


o>«  g 

o  V 
O  2 

5  2 

a 

O  • 

8  3 


M 


•  2  O  O- 
s  y  a^o 
■©•f  Xrj~> 

I-  o 

^  s  =  s  g  =t 

_ O 


m 


.  j  ^ 

O  H 

«;  S'  & 

X  o 

o  x  $ 

h  X  VC 


**  * 


O  S  v-tj 

fpl*? 

M=55iX 


fr>i52^7 

£5§|x4 
&8« 


o 

*§3 


© 

I 


1  CO 
<N  O 


oo  o 

© 


©  •  ° 
cT  — ’  © 


i  '  >  i  5  '  '  I' 


© 

o 


=  8  2  2  I 


lO  _  © 

-'-II 

<N 


I  I 


© 


O 

in 


-p  2 

to  © 

i  2 


i 

e 

© 


I  r* 

^  •  Cl 

M*S  01 


8 


III  Sill  II 


© 

r> 

r- 

r>* 

*r 

© 

1 

co 

©  | 

1 

Cl 

©  1 

1  i 

© 

©‘ 

o' 

© 

© 

o’ 

CO 

o’ 

i  I 

CO 

© 


no  !  -c- 

t"  ©  CO 
cj  co  * 
•  •  © 
©  © 


I  © 

CO  CV* 

o° 


t>» 

Cl 

co 

© 


© 

CO 


©  *  ©  © 

eS  | 

©  ©  *r 


© 

Cl 


•  r- 

»  ci 


CO 

in 

I 


cl 


o  „ 
*•  © 
_  co  * 

©  I  Cl) 

oil 

•  CO 

© 


©  Cl^ 

©’ 


»  © 
©Cl 
Cl  • 

*o 


00  l»i?  ©  — 

Ci  ~  ci  *r 

i  i  i  i  M. 

©  ©  Cl  ©  00 

•  *  •  • 

Cl  —  ©  Cl 


• 

Cl 

*  » 

•  • 

•  •  * 

’co 

«  • 

•  •  •  jij 

« 

* 

• 

*  • 

•  . 

*  *  •  c 

♦  •  * 

+  ci 
<r  a 

• 

• 

•  • 

•  CQ  (J  h** 

M  ^ 

• 

• 

*  • 

•  n 

c- 

© 

• 

T  h 
*-  s 

S  X 

.  *C  u 

*  a.  .  C 

.  •  v 

©  in  co 
7  h  7 

4 

\D~* 

r<N 

»  n  ^ 
r^C  c&oq 

r-5  f-t? 

O  CVH>  ->r  o 

c  u  g 

$  a 

u;  <  <  ^ 

h~ 

O 


IO 
s 

\Z  < 

h 


r  w 

fi 

o 

Sal 

ic  n 


I™  o 
U  L. 


-241** 


Key  for  Table  124:  1.  Brand;  2.  Thermal-physical 

properties;  3.  Coefficient  of  linear  disintegration  X  10^ 
degrees"^;  4.  Coefficient  of  heat  conductivity  kcal/m  X 
hr  •  degrees;  5.  Heat  capacity,  kg/degrees;  6.  Coefficient 
of  temperature  conductivity,  X  10^,  m^/hr;  7.  Electrical 
properties;  8.  Specific  electrical  resistance;  9.  Surface, 
ohm,  not  less  than;  10.  Volume,  ohm  *  cm,  not  less  than; 

11.  Electrical  strength,  kV/mm,  not  less  than;  12.  Tangent 
of  the  angle  of  dielectric  loss  at  50  hertz;  13.  Dielectric 
penetrability  at  50  hertz;  14.  K-15-2,  K-20-2,  K-18-2; 

15.  K-18-37 ;  16.  K-214-43;  17.  FKP-1;  18.  Phenolite-1; 

19.  Voloknite;  20.  K-6;  21.  AG-4  brand  V;  22.  AG-4 

brand  S;  23.  Textolite  PT,  PTK;  24.  Glass  t;extolite  KAST; 
25.  Hardened  paper  of  brands  A  and  B. 
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TABLE  125.  PROPERTIES  OF  POLYAMIDES 
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Key  for  Table  125:  1.  Indicators;  2.  P-68;  3.  P-AK7 ; 

4.  Caprone;  5.  Caprolone  V;  6.  P-548;  7.  P-54; 

8.  Density,  kg/nr*;  9,  Yield  point,  kg  (force)/cnr; 

10.  During  stretching;  11.  During  compression;  12.  Under 
static  bending;  13.  Modulus  of  elasticity  during  stretching, 
kg  (force) /cm^;  14.  Specific  impact  strength,  kg  (force)  • 

cm/cm2;  15.  Relative  elongation  during  tearing,  %; 

16.  Brinell  hardness,  kg  (force) /mm^;  17.  Melting  point, 

°C;  18.  Temperature  resistance,  °C;  19.  Vicat;  20.  Martens 

21.  Coefficient  of  heat  conductivity,  kcal  •  m  •  hr  •  degrees; 

22.  Specific  temperature  capacity,  kcal/kg  •  degrees; 

23.  Coefficient  of  thermal  linear  disintegration,  degrees*; 

24.  Water  absorption  during  boiling  in  water  for  one  hour, 

%;  25.  Maximum  water  absorption,  %. 
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TABLE  126.  PROPERTIES  OF  POLYSTYROLS 
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28  S.icKTpii'iccK.in 

lipoMIIOClb,  ko/mm 

29  '( niircuc  yrna  aii- 

b.ICKTpil’lcCKHX  lIOTCpti 

npn  10s  ci i . 


*  ! 

1  «  1 

5 

*  1  7 

1  •  I0,a 

1 . 10“ 

1*10“ 

M0»—  M0W 
1.10“ 

MO” 

l.I0>« 

M0'» 

1.1010  1.10“ 

2,8 

2,8— 2, G 

2,7 

2.9-3, 0  3,3 

2,8 

2, 8-2, 9 

2, 7—3,0 

2, 9-3, 2  3,3-3,! 

25 

21 

24 

22  23 

10"3- 

7  - 10~3  — 

2*  10— 2— 

2.10-2  MO"2 

;-io~3 

s  •  :c— 3 

1 

1 
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Key  to  Table  126:  1.  Indicators;  2.  Block  copolymer; 

3.  SN-20;  4.  SN-8;  5.  MS;  6.  MSN;  7.  Impact  strength 

of  polystyrol  SNP-2;  8.  Copolymers;  9.  Density,  kg/m^; 

10.  Yield  point,  kg  (force)/cnr;  11.  During  stretching; 


12.  During  static  bending;  13.  Modulus  of  elasticity  during 
bending,  kg  (force) /cm^;  14.  Specific  impact  strength, 

kg  (force)  cm/cm^;  15.  Relative  elongation,  tensile,  %; 

16.  Brinell  hardness,  kg  (force)/cm^;  17.  Heat  resistance, 


°C:  18.  Vikat;  19.  Martens;  20.  Coefficient  of  thermal 

linear  disintegration,  degrees'1;  21.  Upper  limit  of 
operating  tempei'ature,  °C;  2.  Specific  electrical  resistance 


23.  Surface,  ohm;  2k.  Volume,  ohm  •  cm;  25.  Dielectric 
penetrability;  26.  At  10^  hertz;  27.  At  10^  hertz; 


28.  Dielectric  strength,  kV/mm;  29.  Tangent  of  the  angle  of 
dielectric  loss  at  10^  hertz. 
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TABLE  127.  PROPERTIES  OF  POLYETHYLENE 


1  riOKajaTC.iii 

r]o.1H9rilJlCH 
it.'t  (muKon 
^laoniocTii) 

[  Ioaiistmtich 
HA  (lUJCOKOfl 
^  ft JVOTtlOCl II ) 

■  lO.llliT  K.1CII 

ca 

.4 

5  Mo/iciiyasipiibifi  uec  . 

l 

1000- 

70  000- 

60  000- 

‘15000 

•100  000 

400000 

6  Crcnciib  KpHcra.i-nimiiocTH,  %  .... 

53-67 

80-90 

86-93 

7  1  laoTirocii),  K2/.M3 . 

918-925 

915-955 

960-970 

6  Mo.iyau  yiipyrocni  npn  uariiOc,  kT /cm2 
9  npeaca  TCKyiccTii  npn  pacTsnKciinii, 

kC  / 'cm' 1 . 

]_0  ripeaea  npo'inocTii,  «r/cj»*i 

1500-  2  500 

5  500-8  000 

8  GOO— 10  500 

90-100 

220-260 

250-300 

11  npn  pacTAHieiimi  ......... 

120-160 

220-320 

270-330 

12  »  iwriiGc . 

13  OiuociiTc/ibiioe  ya.nuiicmic  npti  pa3pu- 

120-170 

200-350 

250-400 

oe,  %  . .  . 

150-160 

400-800 

400—900 

Ttvj/Avvib  nv  Kl  •  •  • 

1,4-2, 5 

4.5— 5.8 

5,6 — 0,5 

15  TeMncpaiypa  n.iaDJicimn,  fC . 

105-108 

120-125 

127—130 

16  yacabiiaii  rcnnootKOCTb,  naA/2-epad  . 

0,50-0,68 

0,55 

0,53-0,58 

17  TcimocToi'iKocTb  no  MCTony  HUWin,  °C 

18  K.03<k|muneiiT  Tep.MimccKoro  pactimpe- 
nun.  epad~'i 

19  '  .ninefnioro  a  mnrcpuajic  ot  0  ao 

108-110 

120-128 

128-133 

100  °C  . 

2,2- 10— 4  — 
5,5- 10~ ’ 

" 

2,2- 10— '  — 
5,5. 10-4 

20  oOiCMiioro  o  miTepoaae  ot  50  ao 
ii)0''C . 

6,7- 10— ‘  — 

4. 10-"' 

6,7- 10“ 4 — 

71  iMopo30CTofii(OCTi.  (TCMncpaTypa  xpyn- 

16,5- 10~4 
28 

(20  °C) 

16,5- 10-“* 

KOCTIl),  °C  . 

22  yjwabiioo  o6lcmmoc  9aei:Tp!iticcKoe 

Hnx<o  —70 

I-Iipkc  —70 

-70 

conpoTiiuaomio,  om-cm . 

23  JbiaaeKTpimccKan  npoinmacMOCTb  npn 

I01’ 

10'» 

10’’ 

10s  m  . 

2, 2-2, 3 

2, 1-2,4 

2,3 

2-  KT4  — 

npn  10°  1H  . 

2. 1(>— *  — 

2-ur4- 

25  Uaeinpii'icCKaii  npo'iiiocTb,  ko/mm: 

26  npn  Toammie  oOpaaua  1  .«.«  .... 

3.10“' 

5- 10— ' 

■MO-4 

•15-60 

45—60 

43-60 

77  *  *  *  2  *  1  ’  *  ' 

•  1  - ! — ! - 

28-36 

23-36 

29-31 

Reproduced  from 
best  available  copy. 


Key:  1.  Indicators;  2.  Polyethylene  VD  (low  density); 

3,  Polyethylene  ND  (high  density);  4.  Polyethylene  SD; 

5.  Molecular  weight;  6.  Degree  of  crystallization,  % 

7.  Density,  kg/nr;  8.  Modulus  of  elasticity  during  bending, 
kg  (force)/cm2;  9.  Tensile  yield  point,  kg  (force)/cnr; 

10.  Yield  point,  kg  (force)/cn>2;  11.  During  stretching; 

12.  During  bending;  13.  Relative  elongation  during  tearing, 
%;  14.  Brinell  hardness,  kg  (force) /mm^;  15.  Melting 

point,  °C;  16.  Specific  heat  capacity,  cal/g  •  degrees; 

17.  Heat  resistance  according  to  a  method  of  N1IPP,  °C; 

18.  Coefficient  of  thermal  expansion,  degrees”!;  19.  Linear 

in  an  interval  from  0-100°C;  20.  Volume  in  an  interval  of 

50-100°C;  21,  Frost  resistance  (temperature  of  brittleness) 

°C;  22.  Specific  volume  electrical  resistance,  ohm  •  cm; 

23.  Dielectric  penetrability  at  10^  hertz;  24.  Tangent  of 
the  angle  of  dielectric  loss  at  10”  hertz;  25.  Dielectric 
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Key  for  Table  127,  con't:  strength,  kv/mm:  26.  When 
thickness  of  the  sample  is  1  mm;  27.  When  thickness  of 
the  sample  is  2  mm;  28.  Below. 


TABLE  128.  OBTAINING  ORGANIC  GIASS 


3 

5 

7 

9 


l  MapKa  2  n<wiy«icii»ie 


CO-95,  t’OCT  1CC67— (53;  4  nomiMeriiJiMOTaKpiiJiaT,  n.nacTiii|>i!Uiipc  • 

CO.n-91),  Ml>ry  C-Ol-5 1 — G6;  oaimufi  an6yTiu [tra.miioM 

CO/I,  MPiy  6-01-17-05 

CO- 120,  rOCT  10GG7 — G3; 

CT-1-110,  MPiy  6-01-51—66; 

CT-1,  MPTy  6-01-17-65 

CO- 1-10,  rocr  IOOG7-03; 

2-55-133,  MPTV  0-01-51-66; 

2-55,  MPI  V  0-01-17-65 

T-2  35,  Cry  12-‘i0-86— oO  10  Conoaii'u-p  n.i  ociione  mctiijimctokph 

I  aa  r.i  c  ,v>6,iM«iii  Tep.MooTa6uaii3iipyioinc 
I  ro  KOMnonciira 


g  H01UiaCTII(bllUH00Baill(MU  IJO.UIMCTII.V 

.MCTaKpiuiaT  c  coCaBKofi  i|.cimacaaiiu!iain  ■, 
8  CoilOJHIMCp  113  0CII0DC  MCTIUlMCTaKpil 

m 


Key:  1.  Brand;  2.  Product;  3.  SO-95,  GOST  10667-63; 

SOL-90 ,  MRTU  6-01-51-66;  SOL,  MRTU  6-01-47-65;  4.  Poly¬ 
methylmethacrylate,  plasticized  dibutylphthalate;  5.  S0- 

120 ,  GOST  10667-63;  ST-l-UO,  MRTU  6-01-51-66;  ST-1, 

MRTU  6-01-47-65;  6.  Non-plasticized  polymethylmethacrylate 

with  an  additive  of  phenolsalicylite ;  7.  CO-14,  GOST 

10667-63;  2-55-133,  MRTU  6-01-51-66;  2-55,  MRTU  6-01-47-65; 

8.  A  copolymer  on  a  base  of  methylmethacrylate;  9.  T-2-35, 

STU  12-10-86-60;  10.  Copolymer  on  a  base  of  methylmethacrylate 

with  an  additive  of  a  thermally  stabilized  component. 
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TABLE  129 .  PROPERTIES  OF  STRENGTHENED  COMPOUND  AST  T  AND  TSH 


4 

5 


* 

8 

9 

10 

11 

12 

13 

14 


1  lloxajaTC/iii  | 

2  Tin 

3  ACT-T 

fl.lOTIIOCTb,  . 

1200 

1110-1180 

ripeae/i  npo'inocTH.  h.T/c.iri 
non  mruCc . . 

700-803 

800-1200 

»  oKarmi . . . .  . 

1000-1200 

1200-1600 

*  pacDi/Kcnmi  . 

COO 

450-500 

y.ie.unan  yaapnan  nii3i<ocTii,  nT -cm /cm*  .  , 
Toep.iocTb  no  Bpinio.i.iio,  kT/m* i*  . 

12-15 

8-12 

12-15 

13-19 

TenaocTOHKOOTb  no  Mapiency,  °C . 

100 

90 

Ko9;|H|)mmenr  ipouini  . 

0,14—0,16 

— 

BoAonorj>omemie  30  2-1  % . 

0,2  < 

0,14 

YcaAKa  nocae  OTBepiKAcnmi,  %  . 

0,2-0, 3 

0,4-0, 6 

Key:  1.  Indicators;  2.  TSH;  3.  AST-T;  4.  Density, 
kg/m-3;  5.  Yield  point,  kg  (force) /cm2;  6.  During  bending; 

7.  During  compression;  8.  During  stretching;  9.  Specific 
impact  strength,  kg  (force)  •  cm/cm2;  10.  Brinell  hardness, 
kg  (force) /mm2 ;  11.  Martens  heat  resistance,  °C; 

12.  Coefficient  of  friction;  13.  Water  absorption  for  24 
hours,  7.;  14.  Shrinkage  after  hardening,  %. 
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TABLE  130.  PROPERTIES  OF  ETROLS 


5 

3tiio.hu 

noxaaaTcjiu 

Auctii/jhc/i- 

/i  io.no  jin.' ft 

Sriiouco^K).  1 

/loonun 

i 

AuooGyTH* 
paTne^/no.no3‘ 
u  >/3  n 

1 

2 

3 

4 

6  ll/ioTiioerb,  . 

1  -100 

1070-1080 

1500- 1  230 

7  yca/urn  npcccooamibix  iHAcmm,  %  .  . 

0,9 

Ro  1 

0.9 

8  ripeAM  npo'iiiocTii,  kP  1  cm2: 

9  npii  pncTfDKcmiii . 

250—100 

140—030 

175-470 

IQ  *  CJKaTMH . 

500-*575 

300-1  000 

525—  1  500 

II  »  inriiGe . 

•150-500 

250 

140-910 

12  Oi iiociiTCJibiioc  yaanncmie  npii  pa3pbi- 

.,0c.  %  . . 

r o  y&cjiMian  ynapiian  u(I3kocti>.  kP ■  cm/cm2 

7-15 

5-40 

40-80 

15-35 

20 

40-80 

14  Monyjib  ynpyrocnt  npii  pacrnuteiinii. 

uri  cm2 . 

20  GOO- 
25  000 

7  000—24  000 

4  000-14  000 

15  Tcn.ioe.MKOcib,  KOAU-ipao . 

0,30 

0, 3^-0, 46 

0,44 

16  Ten/K>cT0fiiv0CTh  no  Maprcncy,  °C  .  . 

45 

35—10 

45-60 

17  Ton/ionpoucmnocTb,  KaAlceK-CM-epadx 

xio~* . 

5,3-8, 7 

3, 8-6, 3 

4,5-7. 8 

• 

_ _  i 

lSyae.uiioc  noDepxHOCTiioe  conporiiBAe- 

iiiic,  . . . 

^-9  y^c.ibiioe  ofiieMiioc  conpoTHD.iemie, 
om-cm . . . 

203.iCKTpii'iccKan  npo'inocTi.,  ko/mm  .  . 
21  Tanreiic  yr.m  Aii3JicKTpmiccftnx  noTcpb 

npil  W.1CTOTC  10"  . .  . 

22PejKii.M  .niiri.ii  no,n  ;ian.iciiiie.\i; 

23  TeMneparypa,  SC  . . 

24  yAC.nbiioo  ann. non  no,  kP/cm2  .  .  ! 


l.|0>'~ 

M0,J- 

1  •  10,a 

MO'3 

M01*- 

7- I0'6 

8. 10*3 

10-13,5 

21,5 

o 

o 

1 

o 

0,026 

200-220 

190-  220 

800-2  000 

800-2  000 

M011- 
l-IO13 
10- JO 

0.01-0,05 

180-200 

800-200.) 


Key:  1.  Indicators;  2.  Acetylcellulose;  3.  Ethyl- 
cellulose;  4.  Acetylbutyratecellulose;  5.  Etrols; 

6.  Density,  kg/m^;  7,  Shrinkage  of  molded  product,  %; 

8.  Yield  point,  kg  (force)/cm2;  9.  During  stretching; 

10.  During  compression;  11.  During  bending;  12.  Relative 
elongation  during  tearing,  %;  13.  Specific  impact  strength, 

kg  (force)  •  cm/cm^;  14.  Modulus  of  elasticity  during 
stretching,  kg  (force) /cm2;  15.  Heat  capacity,  cal/g  *  degrees; 

16.  Heat  resistance,  Martens,  °C;  17.  Heat  conductivity, 

cal/sec  ♦  cm  •  degrees  X  10"4;  18.  Specific  surface 

resistance,  ohm;  19.  Specific  volume  resistance,  ohm  •  cm; 

20.  Dielectric  strength,  kV/mm;  21.  Tangent  of  the  angl,.  of 
dielectric  loss  with  frequency  106  hertz;  22.  Procedure  of 
casting  under  pressure:  23.  Temperature,  °C;  24.  Specific 

pressure,  kg  (force) /cm2. 
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TABLE  131.  PROPERTIES  OF  PLASTICS 


Key  for  Table  131:  1.  Designation  of  indicators;  2.  Amino- 

plastics;  3.  Polycarbonates  (diflon) ;  4.  Poly formaldehyde; 

5.  Polytetrafluoroethylene;  6.  Density,  kg/nr;  7.  Yield 
point,  kg  (forct2)/cm^:  8.  During  stretching;  9.  During 
compression;  10.  During  bending;  11.  Modulus  of  elasticity 
during  stretching,  kg  (force) /cnr;  12.  Specific  impact  strength 
without  cutting,  kg  •  cm/cm^;  13.  Brinell  hardness,  kg 
(force) /mm^;  14.  Relative  elongation  during  tearing,  7»; 

15.  Specific  volume  resistance,  ohm  •  cm;  16,  Martens  heat 
resistance,  °C;  17.  Vikat  heat  resistance,  °C;  18.  During 

bending. 
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CHAPTER  VII .  RESIN  MATERIALS 


§  1.  Properties  of  Caoutchoucs  and  Resins 

Resin  products  are  widely  used  in  automobiles,  answering  varied 
requirements  in  relation  to  heat  resistance,  frost  resistance,  chemical 
resistance,  hardness,  plasticity,  elasticity.  Natural  (NK)  or  synthetic 
(SK)  caoutchouc  is  the  raw  material  for  resins.  Caoutchouc  is  not  used  in 
its  original  state  for  parts  because  of  its  high  plasticity. 

The  process  of  turning  plastic  caoutchouc  into  an  elastic  resin  calls 
for  vulcanization,  which  is  a  process  of  cross-linking  linear  macro-molecules 
in  a  sparsely  latticed  structure.  Sulfur  ,  thiuram,  diphenyl guanidine, 
diazonium  compound  are  used  as  vulcanizing  agents  and  vulcanization  accelerants 
Fillers  (chalk,  talc,  zinc  oxide,  silicon  oxide,  magnesium  carbonate,  carbon 
black)  are  introduced  into  the  composition  of  resin  mixtures  (raw  resins) 
along  with  caoutchouc  and  vulcanizing  agents;  stabilizers,  softeners, 
inhibitors  of  sub-vulcanization  and  other  special  ingredients  are  also 
added.  A  vulcanized  resin  mixture  results  in  vulcanized  rubber  or  resin. 

Properties  of  the  resin  are  determined  by  the  type  of  caoutchouc  used. 

Isoprenes  (SKI) ,  butadiene  styrols  (SKS) ,  butadiene  methyl  styrols 
(SKMS) ,  butyl  rubber,  divinyl  rubber  (SKD)  are  the  main  SK  types  used  for 
production  of  tires;  sometimes  sodium  butadiene  rubber  SKB  and  chloro- 
prene  rubber  (nyrite)  are  sometimes  used  for  tires.  Resins  on  an  NK 
base  are  distinguished  by  high  tensile  strength  (  £  230  kg  (force) /cm^) 
and  resistance  to  wear,  high  frost  resistance,  plasticity.  Raw  resin  with 
an  NP  base  possesses  a  good  capability  to  adhere;  NP  surpases  all  SK 
*n  this. 

The  elastic  properties  of  SNI  and  SNI-3  are  better  than  all  other  SK 
and  are  practically  on  a  par  with  NP;  but  resin  mixtures  which  contain  SKI 
and  SKI-3  possess  less  ability  to  adhere  and  poorer  industrial  properties 
than  a  mixture  on  an  NK  base. 

Resir.s  on  a  base  of  SKS  are  distinguished  by  a  high  magnitude  of 
tensile  strength  and  resistance  to  wear.  The  mechanical  properties  depend 
on  the  content  of  styrol  in  the  raw  rubber:  with  an  increased  amount,  rigidity 
increases  and  the  elasticity  of  the  resin  decreases.  Resins  SKS  swell  in 
petroleum  oils  and  non-polar  solvents.  Heat  resistance  is  up  to  80-100°C. 
Adhesive  capability  of  the  raw  resin  is  not  satisfactory.  Caoutchouc 
SKS-30ARKM  (30 —  content  of  styrol  in  %,  ARKM —  shows  the  conditions  of 
polymerization  less)  has  a  wide  use.  SKS  and  SKMS  are  the  most  widely  used 
raw  rubbers  in  tire  production. 

In  recent  years  output  is  based  on  divinylmethylstyrol  SKMS-30ARKM-15 
and  divinylstyrol  SKS-30ARKM-15  (GOST  11138-65)  raw  rubbers,  which  surpass 
other  butadiene  styrol  rubbers  in  elasticity,  strength  of  cord  and  other 
properties. 
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Resins  on  a  butyl  rubber  base  possess  good  resistance  to  the 
atmosphere,  increased  heat  resistance  (up  to  120°C) ,  are  not  penetrated  by 
gases  and  have  sufficiently  high  mechanical  strength,  resistance  to  the 
effect  of  oxygen  and  ozonization  in  the  atmosphere.  This  essentially 
determines  its  use  for  making  innertubes,  hermetically  sealed  layers  of 
tubeless  tires  and  boiling  rooms.  Butyl  rubber  mixes  poorly  with  other 
caoutchoucs  and  vulcanizes  more  slowly. 

Resins  on  an  SKB  base,  in  comparison  with  NK  resins,  have  less  strength, 
elasticity,  frost  resistance,  but  have  greater  heat  resistance.  Raw  SKB 
resin  possesses  low  adhesion  capability.  Resins  made  from  SKB  have  low 
abrasion  resistance. 

Resins  on  an  SKD  base  have  elasticity  close  to  that  of  resins  on  an 
NK  base,  and  surpass  them  in  abrasion  resistance,  frost  resistance,  and 
lower  heat  generation,  but  are  not  as  good  in  resistance  to  shi'edding  and 
peeling  (chipping)  of  the  treads.  Divinyl  rubber  is  the  best  caoutchouc 
for  making  tires.  Resins  on  a  nyrite  base  are  distinguished  by  high 
mechanical  strength,  increased  heat  resistance  (up  to  •f-120°C) ,  low  frost 
resistance  (to  -45°C) ,  high  resistance  to  the  atmosphere.  They  swell 
slightly  in  petroleum  oils,  gasoline,  kerosene.  Adhesive  capability  of 
resin  mixtures  is  high.  From  nyrite  brand  A  and  S  glues  are  made  for 
production  of  curing  tubes  of  butyl  rubber. 

Resins  on  an  SKN  base  possess  high  benzene  and  oil  resistance.  They 
oxidize  under  the  effect  of  oxygen  in  the  atmosphere.  Adhesion  capability 
of  raw  resin  is  low.  Mixtures  on  an  SKN  base  are  attached  to  metal  using 
an  application  on  the  metal  of  chlorinated  rubber  m  toluene.  Resins  on 
an  SKN  base  are  produced  with  the  following  brands:  SKN-18,  SKN-26  and 
SKN-40.  Their  use  for  making  various  resin-industrial  articles,  which 
operate  in  contact  with  lubricating  oils,  gasolines  and  other  types  of 
fuels  and  solvents. 

Resins  on  a  base  of  polyurethane  rubber  possess  high  strength,  abrasion 
resistance,  and  also  high  resistance  to  the  effect  of  low  temperatures, 
grease,  oxygen  and  ozone.  These  rubbers  are  the  greatest  value  for  making 
old  tire  treads  of  type  RS. 

There  are  also  polyisobutylene,  polysulfide  (Thiocol)  and  polysiloxane 
(organic  silicon)  rubber.  Sometimes  reclaimed  rubber  is  substituted  for 
caoutchouc. 

Reclaimed  rubber  is  an  elastic  material  obtained  by  reprocessing 
old  resin  articles  (casings,  treads,  galloshes  and  so  forth)  and  byproducts 
of  resin  production.  Resin  items  from  relcaimed  rubber  possess  higher  oil 
and  gasoline  resistance,  resistance  to  acids  and  alkalis,  but  for 
physical-mechanical  properties. 

The  characteristic  of  properties  of  resins  casings  are  presented  in 
Table  132. 
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§  Materials  for  Resin-Industrial  Items 

Non-vulcanized  commercial  resins  (resin  mixtures)  used  in  various 
areevs  of  the  domestic  industry,  are  produced  by  rolling  or  calendering, 
Non-:V'ilcani,',.ed  resins  are  divided  into  groups  (Table  133) .  The  numbers  of 
the  groups  of  resins  designate:  A —  soft;  B —  average  hardness;  C — 
increased  hardness. 

Rolled  resin  mixtures  are  made  in  the  form  of  sheets  thickness  up  to 
30  mm;  calendered  mixtures  are  produced  in  sheets  with  a  thickness  from 
0.5-6  mm. 


Non-vulcanized  resins  must  be  stored  in  darkened  rooms  at  temperature 
from  5-25°C.  Calendered  non-vulcanized  resin  mixtures  are  stored  in  cylinders 
in  suspension. 


Storage  Time 


Group  Time,  months 

IV,  VI  . . .  3 

I,  II,  III,  V  . . .  4 

For  rolled  resins  besides  group  IV,  produced 

without  vulcanizing  agents  . .  9 


The  classification  of  formulas  for  resin  mixtures  is  presented  in 
Table  134. 
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Key  for  Table  132:  1.  Indicators;  2.  Value  of  indicators  of 
standards  of  pneumatic  tires;  3.  Light  automobiles,  GOST  4754-64 
4.  Trucks,  buses,  trailors,  GOST  5513-69;  5.  Heavy  duty 

automobiles,  GOST  8430-67;  6.  Casings  for  tires;  7.  For 

remaining  tires;  8.  For  tubes;  9.  Resins  for  tire 
treads  up  to  260-508;  10.  For  tubes;  11.  Intended  up  to 

15.00-20;  12.  Intended  from  15.00-20  up  to  760-838; 

13.  For  casings;  14.  For  tubes;  15.  For  casings;  16.  For 
tubes;  17.  Yield  point  during  tearing,  kg  (force) /cm  ,  not 
less  than;  18.  Relative  elongation,  %,  not  less  than;  19. 
Residual  elongation,  %,  not  more  than;  20.  Resistance  to 
shredding,  kg  (force) /cm,  not  less  than;  21.  Hardness, 
according  to  GOST  263-53  in  limits;  22.  Wear,  cnr/kw  •  hr, 
not  more  than;  23.  Resistance  to  delamination,  kg  (force)/cm, 
not  less  than:  24.  Tread —  sidewall;  25.  Sidewall —  carcass; 

26.  Edges---  carcass  and  between  layers  of  the  carcass; 

27.  Hermetic  layer —  carcass  for  tubeless  tire;  28.  Tensile 

strength  of  casing  seams  (end  joints),  kg  (force)/cm^,  not 
less  than;  29.  Delamination  resistance  of  casing  seams  (over¬ 
lapping  seam),  kg  (force)/cm,  not  less  than;  30.  507.  of  the 

tensile  yield  point  of  the  tube. 

Annotation.  For  casings  and  tires,  indicators  are  shown  of 
tread  material. 
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§  3.  Tire  Repair  Materials 

Non-vulcanized  materials  for  repair  of  pneumatic  tires  (COST  2631-60) 
are  divided  into  resin,  resin-fiber  and  adhesive  (Table  135).  The  adhesive 
comes  as  a  solution  of  adhesive  carbon  black  filler  resin  mixtures  in  gaso¬ 
line  "Galosh"  (GOST  443-56) . 

The  resin  for  shaping  the  treads  comes  in  two  types:  A---  for  repair¬ 
ing  tires  by  superimposing  tire  treads;  B---  for  repairing  tires 
by  superimposing  complete  sections  of  tread. 

Requirements  accepted  for  tire  repair  materials  after  vulcanization 
are  presented  in  Table  136. 

Tube  resin  mixtures,  according  to  compound  and  properties,  are  not 
distinguished  from  resins  used  in  tire  manufacture  for  making  tubes. 

For  making  patches,  when  their  use  can  repair  damaged  sections  of  the 
tire  carcass,  one  can  use  trimmed  cord  of  various  fibers  (cotton,  viscose, 
caprone) .  It  is  recommended  that  one  use  the  same  cord  as  that  from  which 
the  carcass  of  the  tread  being  repaired  is  made  (cord  of  caprone  fiber 
can  be  used  in  all  cases)  . 

Cord  made  of  polyamide  fiber  (caprone)  is  distinguished  by  high  strength 
of  a  single  thread,  no  matter  how  small  its  thickness,  which  permits  obtaining 
a  uniform  layer  of  patching  with  n  significant  decrease  in  thickness  and 
mass.  The  use  of  such  patching  deceases  the  unbalance  of  the  casing, 
improves  heat  removal  in  the  zone  of  the  repair  and  consequently  improves 
operating  capability  of  the  repaired  tires.  A  resin  mixture  for  adhesives 
is  produced  in  the  form  of  an  industrial  talc  of  vulcanized  plates,  thickness 
10  ^  3  mm.  In  order  to  avoid  sub-vulcanization  of  the  resin  mixture,  it  is 
recommended  that  it  is  made  without  accelerants  introduced  into  the  process 
of  making  the  adhesive.  The  consumer  must  be  forewarned  that  the  resin 
mixture  supplied  does  not  have  an  accelerant.  The  necessary  quantity  of 
accelerant  must  be  delivered  along  with  the  resin. 

Such  a  quantity  of  resin  mixture  shov-  '  -ight,  %,  for  the  concentra¬ 
tion  of  adhesive  is  introduced  per  one  hunured  parts  by  weight  of  adhesive 
produced,  or  a  ratio  of  parts  by  weight  of  the  resin  mixture  to  the  parts 
by  weight  of  the  solvent.  For  example,  the  adhesive  concentration  1:10 
means  that  1  kg  of  the  mixture  is  dissolved  in  10  kg  of  the  solvent. 

For  repair  of  pneumatic  tires  under  conditions  of  -i  road,  special 
kits  are  produced  (GOST  5170-65).  Depending  on  what  the  kit  is  intended 
for,  they  can  be  of  the  following  types  (Table  137): 

ARG —  for  tires,  of  trucks,  tractors  and  agricultural  machinery; 

ARL---  for  tires  tubes  of  light  automobiles; 

ARB —  for  tubeless  tires  of  light  automobiles; 
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AG— -  for  tires  of  automobiles  and  agricultural  machinery  (garage 


kit)  . 


The  resin  corded  vulcanized  patches  are  covered  with  an  adhesive  layer 
of  self-vulcanizing  resin  on  the  convex  side  and  also  inside  the  cap.  The 
thickness  of  the  adhesive  layer  applied  to  the  surface  of  the  cap  of  resin 
and  resin  cord  patches  must  not  exceed  0,3-0. 5  mm.  The  area  of  the  patch 
on  the  surface  of  the  adhesive  layer  must  not  exceed  20  mm2,  without  exposing 
the  resin. 

The  surface  of  the  adhesive  layer  must  be  covered  with  a  polyethylene 
film.  The  self-vulcanizing  resin  adhesive  must  have  a  concentration  of  5  t 
17,  in  dry  residue.  When  attaching  resin  or  resin  cord  patches  to  a 
vulcanized  resin  with  a  self-vulcanizing  adhesive  the  strength  of  the  union 
after  about  2  hours  at  room  temperature  must  be  not  less  than  1.5  kg 
(force) /cm.  A  resin  paste  must  have  a  concentration  of  42  t  37.  in  dry 
residue. 


TABLE  133.  CHARACTERISTICS  OF  RESIN  GROUPS  (ACCORDING  TO  TU 

38-5-815-67) 


Tpytina  pcaim 


llmii.vicimr 


1 _ 

4  la,  16,  Id 
7  lla,  110,  lln 


_ 2 _ - 

5  Ann  noflu,  uoaayxa  n  cnn6ux  pacT- 
nonon  it  mcno'iefi 
8  lenaociofutiie 


'10 

Ilia,  1116,  1 1  In 
13  lVa,  IV6,  IVn 
jg  Va  V6,  Vn 

19  VI 


11 

Mop030CT0fll<IIC 

L4  Macao-  ii  GoiiaocioiiKiic 

j_y  C  noiibiumiuioii  Macao-  ii  ficimcvToii- 

.  liOCl  bio 

-0  Pe3imoobic  cmccii  (nan  miccis) 


rcMncpuTypnue  ycaoDiia 
p.lflOIU 

_ 

6  Or  — 20°  C  no  +50’  C 

i)  B  cncae  uonnnoro  napa". 
no  -i-l-IO6!  ii  cpenc  no3- 
nyxn 

.2  ot  —  30*  C  no  -J-90CC 
15 »  — I5°C  »  a-GO’C 
18  »  -30' C  »  -f-50'C 

21  8  —  :30’C  »  -P50’C 


Key:  1.  Resin  group;  2.  Designation;  3.  Temperature  of 
operating  conditions;  4.  Ia,  lb,  Iv;  5.  For  water,  air 
and  weak  solutions  and  alkalis;  6.  From  -30°C  to  +50°C; 

7.  Ila,  lib,  IIv;  8.  Heat  resistance;  9.  In  an  atmosphere 
of  steam  up  to  +140°C  in  an  atmosphere  of  air;  10.  Ilia, 

Illb,  IIIv;  11.  Erost  resistance;  12.  From  -30°C  to 
+90°C;  13.  IVa,  IVb,  IVv;  14.  Oil  and  gasoline  resistant; 

15.  From  -45°C  to  +50°C;  16.  Va,  Vb,  Vv:  17.  With  increased 

oil  and  gasoline  resistance;  18.  From  -30°C  to  +50°C; 

19.  VI;  20.  Resin  mixtures  (for  adhesives);  21.  From  -30°C 
to  +50OC, 
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TABLE  134 


CLASSIFICATION  OF  RESINS  ACCORDING  TO  DESIGNATION 


Mapxa  pcMiiiu 

1  *  MtlC 
iif4ii  in: 

pr.ooT 

«■' 

liuiyp- 

Tfr.ra.a 
u.  ■><; 

;io 

pQf)0«ia»  cpe/ja 

« 

M  iroTOiumeMiuc  ^CTaaii 

1 

2 

a 

4 

5 

7  305;)- II 

—20 

+  130 

8Macv;o  a  toiiaudg 

9  /uiopTiiaauiioiniuc 

8470 

-40 

-!-  60 

lOTo  we 

LI  Boaa  a  u03«yx 

122s  7810 

-40 

+  80 

120-c;  I62G 

1817;  2462:  r.390; 
2950:  33 1 1 ;  4>J85i 

-45 

-I-  85 

10  T°  *<•■ 

4355 

-SO 

+  8!) 

13  » 

14 

12  4001 

-30 

-1-100 

Macao  a  Ton.iiico 

Poaiiiio-MCTn.i.iii'ice- 

20G3-1I:  3 190- II 

—30 

+  180 

To  we 

line  aaa  ucnoaoiiwiiux 

HPI I-I0G8,  2542-H 

-35 

-J-  I  JO 

> 

yn.iornouml 

8470 

-40 

+  80 

> 

8075 

-50 

+  100 

» 

93;  1847;  2959: 

“  i(>2j  j/'Jj 

—50 

+  80 

llBona  n  D03/iyx 

16 

15  0193 

-30 

+100 

— 

ripOlJlilflll  CIICTOCTOl'l- 

3109-11 

-30 

+  130 

— 

kiic  (yiiaoTiiemia  aee- 

254 2- .‘1;  3105-11 

761:  C-M7;  8912: 
Gl"0; 

-35 

+  120 

poii,  ctoko/i  a  ap.) 

G351 

-40 

+  80 
“{■•  KH) 

— 

S10-GS-I/2 

-50 

13 

18 

38250.  3S2GC;  3824C 

-30 

•j-  IM> 
+10o 

Macao  a  (on.nino 

KoJii.a.i  pns.nii'iiioro 

P-G,  IIPIM2G9 

—3*0 

lo  we 

cc'iemm  a.m  ynaoTiic- 

3508-Hs  3-IG5-H:  9831C 
B-M;  I3-14-I: 

—35 

+  130 

> 

min  iioamuxnux  coc- 
aniicmifi  e  ii(.3BpaTiio- 

I10-G8- 1/2:  129 

-50 

-1-100 

D 

nocrynareabiiwM  aun- 

G429;  6373 

-35 

*  j  -  1  vO 

1 1  lio.'ih  ii  nosayx 

WCIIIICM 

18-17:  2462;  2959 

-45 

-1*  80 

To  we 

16 

261 


Table  134,  con't 


19 


21 


22 


24 


1 

2 

3 

A 

O 

fl-IGP;  5I-I9P;  11-2617; 

-30 

4-100 

13 

Macao  n  toii/iiibo 

^^naoTiuiTeabiiue  a<- 

3706-13;  33250;  382GC| 
383(C;  4161 

P-6;  MPI 1- 1 1 31 ;  6319; 

-35 

+  100 

^0  To  me 

t/ijiii  nonoixuii>iciii>ix 
cocamiciinfi 

4908:  4990 

3508-11;  2542-1 1; 

-35 

+  130 

) 

3465-11;  983 1C 

H- 14;  B- 14-1; 

-50 

+  100 

> 

1 10-68- 1/2;  129;  4327 

11  Bona  ii  B03nyx 

3687;  6429;  6322 

-35 

+  130 

175;  Cy  -  315:  106: 

1  -40 

+  80 

To  me 

7012P 

1G26 

-45 

+  80 
+  80 

» 

IG-P-8;  200A  (2671); 

—50 

1 

0390;  3311;  461 1;  8942 
HPn-l'.OO;  3825C. 

-30 

+  100 

^3  Macao  ii  ronaiino 

23 

MriiimeTW  pe3mi< 

4001;  4760 
HPn-10G8:  3466-Hi 

-35 

+130 

To  me 

Illiio  JIM  vn.n0Ti|O||;!>* 
JJOABII/KIIUX  COO^nik 

983 1C 

13-14;  1 10-68- 1; 

-50 

+  100 

» 

mm 

H-2GI6;  6117;  8075 

lionu  ii  uosay:: 

25 

24G2 

-50 

+  80 

\  383 1C 

-30 

+  100 

Macao  u  ronamso 

AcT.'iaii,  •  noayiae 

3109-11 

-30 

+  130 

To  me 

muc  MeroaoM  luiipimc 

4998;  4990 

-35 

+100 

» 

iiaiiiui  (npocrnuKii  yn 

HP!  1-1003;  3165-11 

-35 

+  130 

.iormiTc,nii  jiera/i»  i 

HO -68- 1/2 

-50 

+  100 

» 

ii3oamuiii,  ncnoMor.t 

199  7GI;  C-817;  1481 

-40 

80 

lloaa  ii  no3flyx 

reawn.te  aevaan  it  ap.' 

(3909):  G331,  3912; 
G190;  7840 

•  26 

27 

HPri-1030;  180-1;  3985; 

—10 

+  60 

Bo3nei'iCTmie  cbctb 

V naoTiiiiTeai.nl, ic  ae 

4986;  6111;  8843 
P-35;  141;  130:  8846; 

-45 

+  70 

ii  noroaw 

rrciii  ii3  ry6‘inTo»  pe- 

JHIIol 

8475;  105;  6330;  117 

Key:  1.  Brand  of  resin;  2.  From;  3.  To;  4.  Operating 
atmosphere;  5.  Parts  made;  6.  Temperature  interval  of 
operating,  °C;  7,  3063-N,  8470,  122;  7840,  12-s;  1626, 

1847;  2462;  6390;  2959;  3311;  4985;  4355;  8.  Oil  and  fuel; 

9.  Shock-absorbing;  10.  Ditto;  11.  Water  and  air; 

12.  4004;  3063-N;  3190-N;  IRP-1068;  2542-N;  8470;  8075; 

93;  1847;  2959;  2462;  3708;  13.  Oil  and  fuel;  14.  Resin- 

metallic  for  non-suspension  packing;  15.  6198;  3109-N; 

2542-N;  3465-N;  761;  S-847;  3912;  6901;  6331;  NO-68-1/2; 

16.  Light-resistant  sections  (door  and  window  packing,  etc); 

17.  3825S-  3826S;  3824S;  R-6;  IRP-1269;  3508-N;  3465-N;  9831S 
V-14;  V- 14- 1 ;  NO-68-1/2;  129;  6429;  6373;  1847;  2462;  2595; 

18.  Rings  of  various  gauges  for  packing  suspension  junctions 

with  reciprocal  motion;  19.  YA-16R;  YA-19R;  N-2617;  3706-13; 

3825S ;  3826S;  3834S;  4161R-6;  IRP-1134;  6319;  4908; -4990; 
3508-N;  2542-N;  3465-N;  9831S;  V-14;  V-14-1;  20.  Packing 

components  of  non-moving  junctions;  21.  NO-68-1/2;  129; 

4327;  3687;  6429;  6322;  175;  SU-315;  106;  7012R;  1626; 

16R-8;  200A  (2671);  6390;  3311;  4611;  8942;  22.  1RP-1100; 
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Key  for  Table  134,  con't:  3825S;  4004;  4760;  IRP-1068;  3465-N; 
9831S;  V-14;  NO-68-1;  N-2616;  6117;  8075;  2462;  23.  Resin  patches 

for  packing  fixed  junctions;  24.  3834S;  3109-N;  4908;  4990;  1RP- 

1005;  3465-N;  NO-68-1/2;  199;  761;  S-847;  1481;  (3909);  6331; 

3912;  6910;  7840;  IRP-1036;  1804;  3985;  4986;  6111;  8843;  R-35; 

141;  130;  8846;  8475;  105;  6330;  117;  25.  Components  obtained 

by  a  method  of  enlargement  (packing; insulated  components  and 
accessories  and  others);  26.  The  effect  of  light  and  weather; 

27.  Packing  components  of  spongy  resin. 
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TABLE  135.  MATERIALS  FOR  TIRE  REPAIR 


tlaiiMCiiODaiiHr 


Hasua'iemic 


7  I’a  iMCpU.  MM 


g  lo/iinmia 


r. « 

©  TO 


H  H  3 
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1 
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4 
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0 
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4 
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±0.2 

500 

10  coo 

17  ripocaoemiaa  jiiicto- 
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0,9 

±0,1 
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LJ  rep.MCTH3iipyioma« 
.nicTonan  pe3iina 

10  Pcmoiit  nnyTpennero  (rcp.MC- 
rnanpyiomcro)  cjioii  GccKaMcpnux 
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•  2  Pcmoiit  na.viop  u  yc.wimiix  era- 
niionapiiMX  nninope.MoiiTiiwx  mii* 
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Hainan  UiiJibuoDaiiitaM 
pC3iuin  na  ochouc  na- 
Typaabiioro  Kayiyica 

>8  llaroToiiacinic  iiy.iKnwmyioiuo- 
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J\ Pcmoiit  iioiipmaoiiiiux  y>ia* 

1.2* 

±0,3 

500 

5  000 

32  npopcamiciiiiiiiii  w- 

CTiam  iwiphacn  n  naroToiuciiiic 
M.ipo'iiiux  KaMOp  (mciiikou) 

1,2 

±0,3 

250 

4;«) 

53  Pcmoiit  nonpc,K,ic;mii  CopTon 

1.0 

±0.2 

500 

5  000 

ilop 

3  A  n.'inCTUpil  (KpcCTO 
*  o0pa3iiuo  3anaaTi4  in 
oGpc3iiiieiuioro  nopaai 

llOKpUIIICK 

35  ycnacinic  nonponaciiiiux  yin* 
cfKon  napnaca 

!  i 

1.0 

» 

±0,4 

100 

1  150 

Key  for  Table  135:  1.  Type;  2.  Designation;  3.  Nominal; 

4.  Acceptable  variation;  5,  6.  Not  less  than;  7.  Dimensions, 
mm;  8.  Thickness;  9,  Width;  10.  Length;  11.  Resin 
materials;  12.  Tread,  shaped  resin;  13.  Repair  of  tires 
by  laying  on  tread  or  full  sections  of  tread;  14. 

Depending  on  the  dimensions  of  the  tire;  15.  Tread  sheet  resin; 
16.  Filling  damaged  sections  of  the  tread  and  sidewalls  during 
repair  of  local  damage;  17.  Interstratified  sheet  resin; 

18.  Lining  of  repaired  casings  during  retreading;  filling 
damaged  places  of  the  carcass;  applying  blow-out  patches  and 
other  patches  when  repairing  local  damage;  19.  Hermeticized 
sheet  resin;  20.  Repair  of  internal  (hermetic)  layers  of 
tubeless  tires;  21.  Tube  sheet  resin;  22.  Repair  of  tubes 
under  conditions  of  tire  repair  shops  and  industries  with 
vulcanizing  equipment;  23.  Ditto,  briquet;  24.  Repair  of 
tubes  under  road  conditions  using  special  vulcanizing  briquets; 

25.  Heat  resistant  sheet  resin;  26.  Preparation  of 
(pockets);  27.  Adhesive  carbon  black  filled  rolled  resin  on 
a  base  of  natural  rubber;  28.  Preparation  of  vulcanized 
adhesive;  29.  Resin  fabric  materials;  30.  Resined 
cord;  31.  Repair  of  damaged  sections  of  the  carcass  and 
preparation  of  curing  tubes  (bags) ; 

32.  Resined  Chafer;  33.  Repair  of  damaged  casing 
edges;  34.  Patches  (cross  shaped  pieces  of  resined  cord); 

35.  Reinforcing  damaged  sections  of  the  carcass. 

*  In  the  numerator  the  dimensions  are  given  of  the 
material  without  cutting  out  with  patterns;  in  the  denominator — - 
lump  material. 
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TABLE  136.  PHYSICAL-MECHANICAL  PROPERTIES  OF 
TIRE  REPAIR  RESINS  (GOST  2631-60) 


T~ 

llaiiMcnoiiaiiuc  pesini 

1 

riOK03aTC^II 

3 

1  tc 

*i  2 

2 

is 

O  — 

c  = 

5“ 

N 

X 

a. 

a 

X 

a 

X 

6gS 

2  = 

2  o. 

7 

a 

•  n 
o  X. 

»;«= 
c  o 

ss 

8 

2* 

zx 

V 

«;  n 
x  x 

TT9’ 

££= 

CJ  x 

*-  n  s 

10  ripeAwi  npomiocTii  npii  pac- 
•nuKCimii,  kF/cm 3,  ne  mciicc 

140 

220 

85 

85 

140 

220 

220 

11  OTItOCHTCAbllOe  yjyunieime, 
%  .  .  ♦  .  • . •  ♦ 

He  mc- 

550- 

He  Me- 

300- 

He  mc- 

GOO- 

550- 

nee 

850 

nee  500 

GOO 

nee  450 

900 

850 

12  OcT.iro'moe  yiuniiiemie.  %, 
no  <5o.'iec . 

400 

40 

40 

40 

35 

40 

40 

40 

13  Tiiepaocis  (no  POCT  2G3— 
53).  ne  Meiie.'> . 

55 

45 

,  _  , 

_ 

45 

14  CoiipoTimneimc.  iicnipaHino, 
CM-'/Kem  •  h.  ne  6o.ice  .  .  . 

500 

* — 

_ 

_ . 

15  CoiipoTiiBncniic  pa3fliipy, 
Kr /CM,  lie  MCIICC . 

45 

mmm 

35 

— 

16  Bpe.MK  iiy/iK<niii3.'imin,  muh 

30 

20 

15 

8 

45 

15 

20 

17  Ttwmcpaiypn  uyjiKaiiina- 
mm,  gC . 

143 

131 

143  . 

143 

143 

138 

131 

Key:  1.  Indicators;  2.  Symbols  of  resins;  3.  Tread; 

4.  Interstratified  from  NK;  5.  Tube;  6.  Tube,  briquet; 
7.  Heat  resistant;  8.  Adhesive  of  NK;  9.  Hermeticized 
from  NK;  10.  Tensile  yield  point,  kg  (force)/cm2,  not 
less  than;  11.  Relative  elongation,  %;  12.  Residual 

elongation,  %,  not  more  than;  13.  Hardness  (GOST  263-53), 
not  less  than;  14.  Resistance  to  wear,  cm^/kW  •  hr,  not 
more  than;  15.  Resistance  to  shredding,  kg  (force)/cm, 
not  less  than;  16.  Time  of  vulcanization,  minutes; 

17.  Temperature  of  vulcanization,  °C. 
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TABLE  137.  COMPOSITION  OF  MAKE  UP  OF  THE  KIT 


HaiiweiiODUiine  MaTepiiaaa, 

Ha;’iiaMcmtc 

Koaii'ii'CTOo, 
7  nax 

HIT..  D 
TililA 

OaTCfl* 

'  HHCTpyMCMToa  ii  3anacnux 

xieTa/iefl 

APr 

AIVJ 

APB 

Ar 

i 

j 

3 

i 

5 

6 

8  ri.laCTIJpb  pC3lll!OKOpailUri 
ny.noiiinonniiiinV 

10  4-CJiofiiiMii  200x  300  mm 

11  4-caoiiuidi!  £00x300  » 

9 

/Ian  peKoiiTa  Kapxaca 
:;oifp‘:iucK 

| 

I 

I 

4 

1 

— 

— 

4 

1*  8-caofinuii  200x200  » 

— 

— 

— 

2 

13  S-MOfliiMi'i  3*10x310  s 

1  15 

— 

— 

— 

2 

14  Jleiira  >iei|iepnan  npopc3ii- 
isemiaii  T/ina  A  (uiiipmia  200± 
±  10  «.«,  aaiiiia  250±  10  mm, 
Toamima  l,0±0,l  «.«) 

16  rpiiCoK  pe3ii»0BWfi  piuj'.ie- 
tiu.'i  c  fliia.MeTpo.M,  tun 

18  III.IIIIIKII  IIU>KI(ill9 

20  ri  .'8±3  7±0,5 

Hati  pcMoiira  Co  pro  a 

1 

1 

— 

5 

nOKpUUICK 

17 

Ann  peMoiiTa  npoKoaon 
noKpumeK  a  6ecKa.\;epuu.x 
mini 

2 

5 

IV  f>0±3  9 ±0,5 

— 

1 

!  2 

10 

r.J  00±3  11  ±0,5 

2 

2 

2 

15 

70*^3  Wi0,5 

2 

1 

> 

10 

To  80±3  15 ±0.5 

22 

2 

— 

10 

21  n.iaoiMPb  pciimonufl  nva- 
xastioonai’iiMii  c  aaro3nnnuM 
caoe\t  Tiina. 

o-i  ri2  0  3o  MM 

J  113  0  08  » 

Xian  novoiiTa  uawnp  si 
rep.Memyiomcro  caon 

CcCKOMCpilUX  IUH1I 

2 

1 

5 

3 

3 

15 

111  0  b 8  » 

3 

o 

3 

15 

115  0  120  » 

2 

— 

— 

10 

110  82  x  70  » 

2 

3 

— 

10 

fl7*10X  KH) » 

3 

2 

O 

15 

na  70x  180  > 

25 

2 

— 

— 

10 

2»  l\aefi  pcainicBbifi  ca.vonya- 
^KaiiiniipyiomiiriCH,  a 

Xian  Kpenacmm  a.'i.v 

150 

100 

50 

750 

CTUpUM  II  rpilCKOD 

Table  137,  con't. 


26  npo6xa  peaimooan  piujiac- 
iiafl  aiiaMCTpoM,  mu: 

7 

9 

13 

?o  lHnpiiu  c  pc3i!iioDoil  nacToii 
{25±5  a) 

_  Ilacaa:ca*yflJiiiHiiTc^b  k 
■^Hinpimy  c  duxoaiiwm  omep- 

CTIICM  flliaMCTpOM,  MM:  . 

2 

4 

31  UItok  MCTajlaimecKiii)  k 
uinpimy 


Unit  peMOiiTa  npoKoaou 
mm/  Oca  acMoiirawa 


To  we 


33  npiicnocodaemic  aan  BCTaa- 
Kit  rpnOuon 

35  Tcpxa  MeTaaanicCKart  iia 
pywxe 


37  Tcpxa  MCTa/nnmecKati  aa-j 
naciian 

38  lliuypKa  wj  4oon;ibnan 
(rOCT  5009— v.1)  c  a0pa3im- 
iium  narepiiaaoM  itapKii  35, 
3cpmiictoctij10  80  nail  100, 
pa3Mcpo.M  100X  300  mm  ( 

39  PoaiiK  npiiKaTO'iiibifi 


41  3oaoTHiw 

^2  Koana'ioK 
,  t-  LUailGa  peaimooaa; 
cTyneiiHaras 
naocxan 

47  Mea  Kapaiiflatuiibift,  e 


ilan  pMioiiTa  npoKoaoB 
Oocna.Mepiiux  uinu  Ges 
ac.Monrawa 

34/lan  pe.Moiira  nm.-p.M 
nitK  o  noMomwo  rpii6.(on 

)6Aan  3a'iiic.KH  noupew- 
aemibix  yiaciKOB  noKpu- 
incsc,  Kasicp  it  6ecnaMep- 
iiwx  mini 
To  we 


Jl/w  npiiKATKii  naacTbi- 
prii  n  mamioK  rpnOKOD  k 
peMoiiTiipye.Mof!  nouepx- 
iiocrn 

pilau  iiciiTii/in  naMC|)  iiaii 
oi’ci;a.\i(  piii.ix  mini 
4  To  we 

■6T,)in  Beirrnan  Occnaxicp- 

llbIX  UMII 


1  1 


3  3 


—  2 

-  2 


I  1 


2  2 


1  2 


+8/laii  otmctkh  npoKo.TOB  10—12  10—12  10—12 10—12 
najtep  ii  ficcKnMepiiNXiuiui 


Key  for  Table  137:  1.  Type  of  material,  tools  and  stock 

parts;  2.  Designation;  3.  ARG;  4.  ARL;  5.  ARB;  6.  AG; 

7.  Quantity,  pieces,  in  kits  of  type;  8.  Resin  co.vd  of 
vulcanized  patches;  9.  For  repair  nf  carcass  edges;' 

10.  4-Layer  200  X  300  mm;  11.  4- layer  300  X  300  mm; 

12.  8-layer  260  X  260  mm;  13.  8-layer  340  X  340  mm; 

14.  Chafer  tape  of  resined  type  A  (width  200  t  10  mm, 

length,  250  t  10  mm,  thickness  1.0  t  0.1  mm);  15.  For  repair 
of  casing  edges;  16.  Mushroom-shaped  resin  corrugated  with  diamecei > 
mm:  17.  For  repair  of  punctured  casings  and  tubeless  tires; 

18.  Cap;  19.  Stem.  20.  Gl,  G2,  G3,  G4,  G5; 

21.  Patch  of  resin  vulcanized  with  an  adhesive  layer  of  type: 

22.  For  repair  of  casings  and  hermeticized  layers  of  tubeless 

tires;  23.  P2,  P3,  P4,  P5,  P6,  P7,  P8;  24.  Adhesive  resins 

self-vulcanizing,  G;  25.  For  attaching  patches  and  caps; 

26.  Grooved  resin  stoppers  with  diameter,  mm:  27.  For  repair 
of  punctures  in  tires  without  removing  them;  28.  Injector 
with  resin  paste  (25  t  5  hertz);  29.  Ditto;  30.  Packing- 
filler  for  an  injector  with  cavity  opening  diameter,  mm,* 

31.  Metal  rod  for  the  irijector;  32.  For  repair  of  punctures 
of  tubeless  tires  without  removing  them;  33.  Adaptor  for 
inserting  "mushrooms";  34.  For  repair  of  casings  with 
mushroom-shaped  pieces;  35.  Manual -metal lie  rasp; 

36.  For  cleaning  the  damaged  section:,  of  the  casings,  tubes 
aud  tubeless  tires;  37.  Auxilliary  metallic  rasp;  38.  Abrasive 
polishing  cloth  (GU3T  5009-62)  with  abrasive  material  brand  E5, 
grain  80  or  100,  d/iirens  ions  100  X  300  mm;  39.  Rolling  cylinder; 

40.  For  rolling  patches  and  "mushroom  caps"  on  the 
surface  being  repaired;  41.  Slide  valve;  42.  For  inflating 
tube  or  tubeless  tires;  43.  Cap;  44.  Ditto;  45.  Resin 
washer;,  graduated,  flat;  46.  For  inflating  tubeless  tires; 

47.  Chalk  pencil,  g;  48.  For  marking  punctures  of  tubes  and 
tubeless  tires. 
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CHAPTER  VIII.  ADHESIVES 


kj  1.  Properties  of  Adhesives  and  Adhesive  Compounds 

Adhesives  are  intended  for  creating  permanent  junctions  fiom  various 
materials,  which  in  their  total  aspect  consist  of  two  adhering  materials 
and  a  gluing  layer  (adhesive)  between  them.  The  capability  of  the  adhesive 
to  connect  the  separate  parts  is  called  adhesive  force.  The  strength  of 
the  adhesive  connections  of  metals  and  other  materials  is  mainly  determined 
by  the  type  of  load.  When  making  a  junction  it  is  necessary  to  try  to 
obtain  in  the  adhesive  layer  evenly  distributed  stresses.  If  the  junction 
is  completely  irrational,  then  a  concentration  of  stresses  occurs  on  .'no 
of  the  sections  of  the  union  from  which  its  disintegration  begins. 

Unions  which  operate  under  uniform  shear,  compression,  dislocation 
and  dislocation  with  compression,  possess  good  strength.  Dislocation  with 
compression  is  characterized  for  the  work  of  glued  brake  linings  and 
elements  of  friction  discs.  An  unsuitable  type  of  load  is  non-uniform 
shear,  therefore,  an  insignificant  redistribution  of  force  in  the  butt 
joint  sharply  decreases  its  strength.  In  this  case,  an  increase  in 
strength  is  obtained  by  combining  butt  and  overlapping  junctions,  and  also 
p  Ihesive- rive ting,  glue-screws,  or  glue-welding  unions  which  create  a 
hermetic  seam  as  well.  In  practice,  the  most  widely  used  are  overlapping 
junctions  because  of  the  simplicity  of  making  them  and  their  adequate 
tensile  strengtn.  Beveling  the  overlapping  edges  improves  the  short 
term  strength  of  the  junction.  In  repair  practices,  such  a  method  of 
improving  the  strength  of  the  junction  is  utilized  when  applying  glass 
fabric  patches  on  holes.  The  "miter"  junction  also  improves  strength 
of  adhesion  and  is  used  when  fastening  belts  and  other  parts. 

In  connection  with  the  change  of  properties  of  polymer  adhesives 
in  the  transition  from  glass-forming  I  to  high-elastic  state  II,  the 
strength  of  the  union  is  essentially  changed  (Figure  1).  The  maximum 
on  the  curve  of  disintegrating  stress  under  displacement  of  the  overlapping 
junction  is  connected  to  the  transition  of  the  polymer  from  one  state  to 
another.  Consequently,  the  glass  point  Ts  is  an  important  indicator  of 
the  properties  of  the  adhesive,  which  determine  its  usability. 

The  adhesives  are  made  up  of  compositions  of  organic  materials  or 
materials  of  non-organic  origin  which  possess  good  adhesion  and  cohesion. 

In  their  compounds  the -e  can  be  introduced,  besides  polymer  connectives, 
plasticizers,  solvents,  hardeners,  accelerants  and  so  forth.  The 
properties  of  the  adhesives  are  mainly  determined  by  the  polymer  connectives. 

During  adhesion  of  components  the  adhesive  layer  can  form  as  a  result 
of:  removal  of  the  solvent  from  the  polymer  solution  (drying);  hardening 
of  melted  polymer  (transition  of  the  polymer  from  one  state  to  another); 
polymerization  or  polycondensation  of  the  original  monomer  or  low-molecular 
union  (solidification). 

The  possible  and  more  complex  cases  where  during  formation  of  the 
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adhesive  layer  from  a  multi-component  system,  processes  simultaneously 
occur  of  monomer  polymerization  and  evaporation  of  the  solvent.  The 
formation  of  the  adhesive  layer  from  the  solution  is  connected  with  removal 
of  the  solvent,  in  this  case  open  drying  has  a  large  effect  on  the  quality 
of  the  union,  that  is,  the  time  from  the  moment  of  applying  the  glue  to  the 
glued  surface  up  until  the  union.  The  characteristics  of  such  widely  used 
adhesives  are  presented  in  Table  138. 


Figure  1.  Principle  relationship  of 
the  strength  of  adhesive  junctions  to 
the  physical  state  of  the  polymer: 

I.  Glass  forming;  II.  High- 
elastic;  III.  Viscous-fluid; 

1  and  2.  Tearing  strength  l~ 
displacement  strength,  respectively; 

3.  Thermal  mechanical  curve  of  the 
polymer;  4.  Stress;  5.  Temperature; 
'.6.  Deformation. 


Viscosity  of  the  adhesives  are  determined  in  poises  or  specific 
units  with  the  help  of  a  viscosimeter  (VP-3,  VK-2,  V  36,  V3-4) ,  and  the 
concentration  of  the  adhesive  (dry  residue)  in  the  contents  of  the  solvents 
for  establishing  their  correspondence  to  the  formula  accepted.  The  content 
of  resin  in  the  composition  is  established  in  per  cent.  The  main  indicator 
of  the  mechanical  strength  of  the  adhesive  union  of  metals  is  the  yield 
point  during  dislocation  (average  breaking  point)  according  to  GOST  14759-69. 
The  strength  of  attaching  the  resin  to  the  metal  is  evaluated:  by  tearing 
method,  GOST  209-62;  under  dislocation,'  GOST  410-41;  for  peeling  GOST  411-49. 
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Table  138,  con't. 
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Table  138,  con't 
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Key  for  Table  138:  1.  Symbol  and  brand  of  adhesive;  2,  Symbol 

of  engineering  document;  3,  Composition  (components)  parts  by 
weight;  4.  Life  of  the  adhesive;  5.  Designation;  6.  VIAM-B-3; 
7.  Instructions  of  VIAM  45-60;  8.  Phenol-formaldehyde  resin 

VIAM-B  (TU  NKKHP  NO.  477-41) -100;  industrial  acetone  (or  ethyl 
alcohol)  GOST  2768-60-10;  hardening  agent  (detergent  mixture  of 
sulfonaphthenic  acid  brand  KPk-1)  GOST  463-53-12-20; 

9.  At  20°C  2.5-4  hours;  10.  Gluing  phenol-plastics  (on  a 
base  of  thermosetting  resins)  textolit.es,  veneer  and  wood 
products.  The  glue  is  prepared  in  the  spot,  and  used  in  a 
temperature  interval  from  -60  to  +60°C;  11.  BF-2,  BF-4; 

12.  GOST  12172-66;  13.  Alcohol  solutions  of  polyvinylbutyral 

and  resol  phenol-formaldehyde  resins;  14,  At  temperature  not  more 
than  25°C-—  6  months;  15.  Gluing  metals  and  alloys,  ceramics, 
glass,  plastics,  organic  glass,  wood,  leather.  A  single-component 
glue  comes  prepared  and  can  be  used  in  a  temperature  interval 
fv-n  -60  to  +60°C;  16.  VS -10  T;  17.  TU  UKHP-285-62; 

Solution  of  mixtures  of  polyvinylacetal,  alkoxysilane  and 
p  u  i- formaldehyde  resin  in  ethyl  alcohol  and  ethyl  acetate; 

19.  Storage.  In  closed  containers  at  room  temperature--- 
6  ninths;  20.  Gluing  components  and  structures  of  steel, 
aluminum  and  its  alloys,  nickel,  zinc,  glass-textolite  on 
pi  enol-formaldehyde  resins,  ceramics.  The  glue  is  single 
component,  comes  in  prepared  form  and  can  be  used  for  lengthy 
work  at  a  temperature  interval  from  -60  to  +150°C;  21.  VS-350; 

22.  MRTU  6-05-1216;  23.  A  solution  of  mixtures  of  polyvinyl¬ 

acetal  and  phenol -formaldehyde  furfural  resins  in  ethyl  alcohol 
and  ethyl  acetate;  24.  6  months;  25.  Fastening  components  and 

structures  of  steel,  aluminum  and  its  alloys,  plastics,  ceramics 
and  others.  The  glue  comes  in  prepared  form.  It  can  be  used  in 
a  temperature  interval  from  -60  to  +350°C,  At  350°C  the  length 
of  work  must  not  exceed  5  hours.  26,  MPF-1;  27.  MRTU  6-M-800- 
61;  28.  An  alcohol  solution  of  methylol  polyamide  resins  PFE-2/10 

and  bakelite  lacquer  brand  A;  29.  Gluing  of  metals,  items 
made  of  polyamides  with  melting  point  greater  than  200°C  between 
each  other  and  with  metals,  and  also  phenolplastics  and  plastic 
glass  with  metals.  The  glue  comes  ready  to  use.  It  can  be  used 
for  a  long  time  at  a  temperature  interval  from  -60  to  +60°C; 

30.  Adhesive  88-N;  31.  TU  MKHP  UT-880-58;  32.  A  solution 

of  resin  mixture  No.  31-N  with  butylphenol-formaldehyde 
resin  101  in  a  mixture  of  ethyl  acetate  with  benzene,  in 
proportions  2:1;  33.  3  months;  34,  Gluing  by  a  cold  method 

of  vulcanized  resin  on  any  base  with  metal,  leather,  wood,  glass. 
Comes  ready  to  use  and  can  be  used  at  a  temperature  interval  from 
-40  to  +60°C  and  in  an  atmosphere  with  relative  humidity  987,  at 
temperature  440°C;  35.  Leuconat;  36.  TU  MKHP  2841-57; 

37.  A  solution  of  triphenolmethane  triisocyanate  in  dichloro- 
ethane;  38.  1  year;  39.  Joining  by  a  hot  vulcanization 

method  non-vulcanized  resins  from  SKN,  SKB,  SKS,  of  nyrite  and 
other  rubbers  with  items  made  of  steel,  duraluminum  or  brass. 

The  glue  comes  ready  to  use  and  can  be  used  in  a  temperature 
zone  from  -50  to  +100°C;  40.  FL-4s;  41,  MRTU  6-05-110-68 
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Key  for  Table  138,  con'C:  (Instead  of  VTU  No.  11-158-62); 

42.  Composition  on  a  base  of  alcohol  acetone  solution  of 
furyl-phenol-formaldehyde  resin  PL-1,  combined  with  epoxy  resin 
ED-5  and  polyvinylbutyrol,  vat  residues  of  hexamethylenediamine 
and  dioctylsebacate;  43.  8  hours,  not  less  (at  room  temperature); 

44.  Gluing  metals  and  non -metallic  materials  in  various  combinations; 
for  use  in  adhesive  welding  junctions  of  aluminum  alloys.  Can  be 
used  at  a  temperature  from  -60  to  +60°C.  The  adhesive  comes  as 
separate  components ;  45.  Adhesive  K-300-61;  46.  TU  NIIPM.. 

No.  P-300-65  (instead  of  No.  P-300-62),  instructions  No.  968; 

47.  Dekalite  resin  (VTU  P-273-62) -100;  low-molecular  polyamide 
resin  L-20-40;  titanium  dioxide — -  30;  48.  4  hours,  not  less 

(  at  room  temperature);  49.  Gluing  metals,  glass,  plastics, 
which  operate  for  short  periods  of  time  at  temperature  up  to 
300°C.  Comes  as  separate  components  and  is  prepared  on  the 
spot  by  a  method  of  thoroughly  mixing  at  room  temperature.. 

50.  K-400;  51.  Instructions  GBO  045-143;  52.  Resin  T  111 

(TU  NIIPM  No.  P88-64) -100;  polyamide  resin  L-20  (TU  NIIPM  No. 

P-299-64) -40;  chromium  oxide  (GOST  2912-58-60  or  nitride  of  boron 
TU  No.  501-61);  53.  Ditto;  54.  Attaching  metals  and  plastics 

in  various  combinations.  Can  be  used  in  a  temperature  range  from 
-60  to  -t-250°C. 


§  2.  Use  of  Adhesives 

The  majority  of  the  adhesives  looked  at  above  have  low  viscosity, 
require  open  holding  during  adhesion,  the  formation  of  high  pressure  during 
pressing  and  high  temperatures,  as  a  result  of  which  these  materials  have 
a  limited  use  in  repair  industries.  Consequently,  the  most  widely  used 
are  high-filled  adhesive  compositions  on  a  base  of  thermosetting  polymers. 
The  possibilities  for  use  of  adhesive  compounds  during  repair  and  variations 
of  eliminating  dangers  are  shown  in  Figure  2. 

When  cracks  and  pores  form  on  thin-sheec  components  (radiator,  fuel 
tank,  body  panels)  the  composition  is  applied  to  the  surface  of  the  component 
in  an  even  layer,  thickness  1. 5-2.0  mm,  or  it  is  covered  with  a  fiber¬ 
glass  facing  plate.  The  edges  of  the  layers  must  be  beveled;  there  must  be 
no  excess  of  the  composition  or  thickening  of  the  edges.  The  composition 
on  soldered  and  welded  seams  exceeds  their  hermeticity. 

Cracks  in  the  walls  of  the  engine's  cooling  system  with  a  length  of 
150  mm  are  drilled  on  the  ends  to  a  diameter  of  the  drill  2. 5-3. 5  mm,  then 
bevels  are  made  to  an  angle  of  60°  in  depth,  not ’more  than  half  the  thickness 
of  the  wall  (2-3  mm)  and  after  preparing  the  surface  around  the  crack  the 
composition  is  put  on  with  a  facing  of  fiberglass.  When  the  length  of  the 
crack  is  up  to  20-30  mm,  a  facing  is  not  used.  In  places  where  it  is  not 
possible  to  make  bevels  and  drill  out  openings,  the  surface  around  the  crack 
is  only  cleaned.  A  cylinder  block,  which  is  to  be  repaired,  must  be 
subjected  to  hydraulic  testing  in  accordance  with  technical  conditions. 
Cylinder  blocks  with  cracks  more  than  200-300  mm  are  not  subjected  to 
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hydraulic  testing  after  applying  the  composition,  in  this  case  the  wall 
of  the  cooling  housing  must  be  reinforced  by  using  threaded  pins  along  the 
crack  or  by  welding  short  seams  (5-10  mm)  for  about  50-80  mm.  A  facing 
usually  can  be  put  on  with  a  roller  for  removing  air  and  joining  the  seam 
better  to  the  wall  of  the  component.  The  cloth  facing  is  a  reinforced 
material,  as  a  result  of  it  on  the  surface  of  the  component,  there  forms 
a  self-forming  laminated  plastic  with  anisotropic  properties. 


Figure  2.  Variations  in  eliminating  defects  with 
adhesive  compositions:  1.  Adhesive;  2.  Metal; 
3,  Fiber  glass. 


Holes  in  the  components  are  filled  with  the  composition  by  laying 
fiber  glass  and  metallic  facing  overlapping  or  flush.  Small  holes, 
(area  1-2  cnr)  are  filled  only  with  the  composition.  In  the  case  of  a 
complex  shape  of  the  surface  of  the  component,  the  hole  is  drilled  out 
and  with  the  help  of  soft,  refined  wire,  a  network  is  created  on  which 
the  composition  can  lie  and  several  layers  of  fiber  glass  facings. 


§  3.  Epoxy  Adhesive  Compositions 

In  the  repair  industry  the  most  widely  used  are  adhesive  compositions 
on  an  epoxy  resin  base  ED-5  and  ED-6,  which  are  soluble  and  fusible  thermal 
plastic  products  (Table  139). 


Resins  ED-5  and  ED-6  dissolve  in  benzene,  toluene,  xylene,  ketones, 
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simple  and  complex  esters;  they  are  not  soluble  in  water,  gasoline,  have 
limited  solvency  in  alcohols.  In  their  original  state  (not  strengthened) 
they  are  distinguished  by  low-molecular  weight:  ED-5  has  an  average 
molecular  weight  of  360-470;  ED-6 —  480-600.  An  increase  in  molecular 
weight  because  of  lengthening  the  molecule  chain  and  forming  a  cross  section 
of  cells  by  cross  linking  is  possible  by  introducing  into  the  resin  chemical 
combinations---  hardeners. 

The  hardeners  differ  in  hot  and  cold  strengthening  (Table  140). 

The  more  reactive  method  than  polyethylene  lyamides  is  hardener 
AF-2  (TU  No.  P-264-70),  which  strengthens  the  composition  at  temperatures 
close  to  0°C  and  also  in  moist  atmospheres  or  under  water.  The  calculated 
quantity  )f  AF-2  in  parts  by  weight  amounts  to  (1.3-1. 4)  K. 

There  are  other  hardeners  which  act  both  as  hardeners  and 
plasticizers.  Low-molecular  polyamide  resins  L-1S,  L-19  and  L-20  belong 
to  th. 3  group;  the  liquid  products  of  interaction  of  fatty  acids  of  linseed 
oil  with  polyethylenepolyamine;  in  appearance  it  is  a  transparent  liquid 
of  yellowish  to  brownish  color. 

Polyamide  resins .  L-18  L-19  L-20 

Viscosity  at  temperature 

20°C,  poise  .  600-1000  160-500  160-500 

Density  at  20°C,  kg/m3  ....  970  2020  1030 

Amino  number,  mg  •  HCl/g  .  .  .  90-120  120-160  175-220 

Low-molecular  polyamides  are  useu  .  •  compositions  both  as  cold  (L-20), 
and  as  hot  hardeners  (L-18,  L-18).  The  properc;  ^  of  the  hardening 
epoxy  resins  are  presented  in  Table  141, 

For  decreasing  brittleness  of  the  epoxy  resins,  they  ate  plasticized 
or  modified  with  complex  esters,  low-molecular  resins,  polysulfides  and 
other  combinations.  In  actual  practice  of  making  the  composition,  they 
use  the  following  as  plasticizers:  dibutylphthalate ,  dibutylsebacate , 
dioxtylsebacate,  tricresol  phosphate  (GOST  8728-66),  polyester  No.  1 
(MRTU  6-05-1122-68),  polyester  No.  220  (TU  NKUP  KU-487-57)  and  polyester 
MGF-9  (TU  MKUP  3U-17-56).  Introducing  too  much  plasticizer  results  in  a 
decrease  m  heat  resistance  of  the  composition,  lessened  strength  against 
bending,  worsened  electrical  characteristics.  The  quantity  of  the 
plasticizer  introduced  varies,  usually  within  limits  of  5-307,  according 
to  the  resin.  When  strengthening  a  composition  with  a  base  of  ED-6 
with  maleic  anhydride  Martens  heat  resistance  amounts  to  105°C,  when 
introducing  dibutylphthalate  in  amounts  of  5,  10  and  25%,  according  to 
the  ratio  to  the  resin,  heat  resistance  decreases  correspondingly  to  90, 

70  and  55°C. 

When  using  a  filler  one  can  increase  heat  conductivity,  decrease 
shrinkage,  increase  mechanical  strength,  change  the  coefficient  of  abrasion 
and  electrical  conductivity  of  the  material. 
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Powder  type  materials  are  used  as  fillers:  finely  pulverized  powders 
(of  steel,  cast  iron,  aluminum,  graphite,  talc,  mica  and  others)  and 
fibrous  (glass  fiber  and  others).  Thus,  for  the  composition .which  contains 
100  parts  by  weight  of  resin  ED-6,  20  parts  by  weight  of  dibutylphthalate 
the  optimum  quantity  is  30-40  parts  by  weight  of  ground  mica. 

In  actual  practice  of  repair  of  automobiles  the  most  widely  used  are 
multiple  epoxy  adhesive  compounds  on  a  base  of  resin  ED-5  and  ED-6  with 
dibutylphthalate  as  a  plasticizer,  although  many  characteristics  of  these 
compounds  are  not  the  best.  In  most  cases,  polyethylene  polyamines  are 
used  as  strengtheners,  and  various  powders  as  fillers.  Such  compounds  for 
removing  damaged  areas  and  renovating  worn  parts  are  presented  in  Tables 
142,  143,  144. 

At  the  present  time  the  domestic  industry  produces  a  series  of 
compounds  (on  a  base  of  epoxy  resin  with  plasticizer  or  modifier)  which  can 
be  used  in  the  repair  industry  (Table  145) . 

For  repair  of  automobiles  under  field  conditions  of  various  organizations 
sets  of  materials  and  tools  (kits)  have  been  worked  out,  the  contents  of  which 
are  presented  in  Table  146. 

For  preparing  small  quantities  of  the  composition  (1-5  g)  under  field 
conditions  one  can  use  the  epoxy  compounds  in  tubes  (Table  147). 

Epoxy  compositions  are  packed  in  two  tubes:  the  larger  tube  is  filled 
with  compound  I  and  the  smaller  with  II.  The  dose  of  hardeners  with 
thixotrophy  additive  (compound  II)  guarantees  a  specific  ratio  of  quantity 
of  the  cylinder  of  uniform  length  of  the  compound  I  and  II  extruded  from 
the  tube.  When  there  are  uniform  holes  in  the  tube  for  preparing  the 
composition,  it  is  necessary  to  squeeze  it  out  on  glass  or  metallic  plates 
(or  on  paper)  4.5-5  cylinders  of  uniform  length  from  the  large  tube 
(compound  I)  and  1  cylinder  of  hardener  (compound  II)  of  the  same 
length  from  the  small  tube.  The  compounds  are  mixed  for  3-5  minutes  with 
a  metallic  rod  or  glass  stick  to  obtain  a  homogeneous  mixture.  The  compound 
is  usable  for  30-60  minutes  after  mixing. 
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TABLE  139.  INDUSTRIAL  REQUIREMENTS  FOR  NON-STRENGTHENED 
EPOXY  RESIN  (GOST  10587-63) 


1  noi<a3DTC^II 

1  2  HopMU  Maf.OK 

3  3A-5  i 

|  4  3A-G 

5  Biieimmrt  mm 

6  Hii3KooH3Kan 

7  BiiinatJ  npo3pan 

8  Uner 

npo3pn<m;in  cmo.i;i 

nan  cmo/13 

9  Ot  cBCTiio-jKeiiToro  no  Kopmmecoro 

10  Coaepwamtc  anoKcimnux  rpynn,  % 

.  1  He  MC-nee  18,0 

18,0-14,0 

12  »  acTy>inx  ocmccTU,  %,  nc 

Coace 

13  ycaommn  osi3kocti,  no  .  mapiiKoao.My 
«nrK93iiMf>Tpv  irOCT  8420—57),  cck,  iiu 
Cojico- 

2,0 

1.0 

14  npn  TCMitepaiypc  25CC 

75 

- 

15  »  »  50°C 

- 

KX1 

16  Coat- [Mamie  noun  xaopa,  %,  ne  Oo- 
/ice 

0,016 

0,016 

17Coiep>Kaiii(c  oCniero  xaopa.  %.  iic  Co- 
ace 

1,5 

0,75 

1,8  yc.ionuan  rnmnocTb  o  OTnep/uiTO.'iCM 
iiirii.tpiu  <|>ra.'ioi>biii— 0!)  iiccodux  ’eac- 
■eft,  aiinmpim  Mavicimonuft— 1  nccoiisia 
•inert.)  >iepc3  V  <i  noc.ie  oiowciwii  ups* 
TCMiicp.Trype  100VC  no  mapunouo.My  toic- 
KosiiMCTpy,  cen,  no  6o.ice 

10,0 

20,0 

Key:  1.  Indicators;  2,  Standards  for  brands;  3.  ED-5; 

4.  ED-6;  5.  External  type;  6.  Low-viscosity  transparent 

resin;  7.  Viscous  transparent  resin;  8.  Color;  9.  From 
light  yellow  to  brown;  10.  Content  of  epoxy  groups,  %; 

11.  Not  less  than  18.0;  12,  Contents  of  volatile  substances, 

7.,  not  more  than;  13.  Nominal  viscosity  according  to 
viscosimeter  ball  (GOST  8420-57),  seconds,  not  more  than: 

14,  At  temperature  25°C;  15.  At  temperature  50°C; 

16.  Content  of  ions  of  chlorine,  %,  not  more  than; 

17.  Contents  of  total  chlorine,  7,,  not  more  than;  18. 

Nominal  viscosity  with  hardener  (phthalic  anhydride — 

99  parts  by  weight,  maleic  anhydride —  1  part  by  weight)  for 
about  2  hours  after  mixing  at  temperature  100°C  according  to 
viscosimeter  ball,  seconds,  not  more  than. 
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Key  for  Table  140:  1.  Quality  indicators;  2.  Congealing 

agents  of  hot  hardening;  3.  Maleic  anhydride  MA;  4. 

Phthalic  anhydride  FA;  5.  Methaphenylenediamine; 

6.  Dicyandiaraide;  7.  Triethanolamine;  8.  Congealing 
agents  of  cold  hardening;  9.  Hexamethylenediamine  GMDA; 

10.  Cubebic  residue  of  Hexamethylenediamine;  11.  Polyethylene- 
polyamines;  12.  External  aspect;  13.  White  crystalline 
powder;  14.  Mixture  of  needle  shaped  crystals  and  fragments 
of  white,  gray  and  yellow  color;  15.  Colorless  or  pale 
crystals;  16.  Crystalline  powder  of  white  or  yellow-gray 
color;  17.  Transparent  viscous  liquid  of  various  shades 
from  light  yellow  to  brown;  18.  Crystalline  mass;  19.  Dark 
viscous  mass;  20.  Viscous  oily  liquid  of  light  to  dark 
brown;  21.  Empirical  formula;  22.  Molecular  weight; 

23.  Melting  point,  °C;  24.  Not  lower  than;  25.  Higher 

than;  26.  Not  lower  than;  27.  Other  properties;  28. 

Soluble  in  water  and  absorbs  steam  when  it  comes  in  contact 
with  the  air;  sublimating;  29.  Sublimating;  30.  Soluble 
in  water;  toxic;  31.  Hygroscopic;  possesses  absorption 
capability;  32.  Hygroscopic  and  toxic.  Soluble  in  water, 
alcohol,  benzene;  33,  Amino  number  not  less  than  12%, 
content  of  GMDA  not  more  than  10%;  toxic;  34.  Density 
1000-1040  kg/nv*.  Content  of  nitrogen  amines  not  more  than 
22%,  total  nitrogen —  29-34%;  toxic;  35.  Quantity  of 
congealing  agent  for  100  parts  by  weight  of  resin:  ED-5; 

36.  12-16  PEPA  GIPKH.  13.5—  18.5  PEPA.  Lower  Tagil' skii 

Factory  of  plastics  10.8-14.5  PEPA  GIPKH.  37.  ED-6; 

38,  10.8-14.5  PEPA.  Lower  Tagil’skii  Factory  of  plastics 

(0.65-0.70)  K  PEPA  GIPKH.  39.  Calculated  formula  for 
determining  the  quantity  of  congealing  agent  parts  by  weight 
for  100  parts  resin;  40.  (0.77-0.81)  K  PEPA  Lower  Tagil'skii 

Factory  of  plastics. 


f 


j 

i 

!  TABLE  141.  PROPERTIES  OF  EPOXY  RESIN  ED-6  WITH  CONGEALING  AGENT 


9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


20[uu|)»jiviiiie  iio;in>tiifleiiiioj)iiaMimci 


HoKasaTe/ib 


a  v  •  -ft  ^  .  v  / 

U  T  CLo  *  C9  O  a- 

3  h  h  £  %  -  2  -  £  *  £aO<=>  % 

y.  _  u  EjOj  5  «0  y  £  >•«  £ 

o  *  a,  ^  Cm>  ^  C.O  '•  O.0  f-  hO  |  ■*•. 

®  «>  O«0  «  >bO  T  V  ^O-r  «  >,0°  V  WO  •  o  1 

x  X  (-HfN  p-hco”  r~  CX—  »o  H  ; 


Tccpflocib  no  Dpmienmo,  nr/ mm* 

TennociofiKocib  no  MapTency,  °C 

n  pencil  npomiocni  npn  CTani'iccKoM 
HornOc,  kF/cm* 

Hpcaca  npo'inocTii  npii  cMtaTiin,  kF/cm- 

it*  paCTflJKClIHM, 
kF  l  cm* 

Yne/miian  yaapnaa  BHSKOCTb.  kF<cm/cm * 
VoaaKa,  % 

llpmicc  o  nose  nnn  KOMiianiofl  tcmhc- 
patype  3a  24  h,  z/om* 
ilnaacKipii'iccKaii’iipoumiacMocTb 
Taiirouc  yraa  ananeKTpuqecKiix  noTepb 
npii  nacroTC  10°  zi{,  npii  TCMtiepaT-pe 
20“  C 

npoGiiunoe  iianpHWomie,  kb/mm 
Yneiibnoc  oGbCMiioe  siii'KTpmiecKoe 
conponiunc.'inc,  qm-cm 


10,7  10,7-  II-  10, G- 
11,9  11,8  12,2 

54-57  G5  7C  98- 
103 

-  GAO —  900-  900- 
730  1150  1230 

1200  1200  1300-  1500 

MOO 


-  3-4,5  7-20  13  7,1  - 

-  -  0,4—  0,4-  0,4  -■ 

0,0-  0,5 

-  0,040  -  0.013  - 

-  4.1  3,9  3,8  3,9  - 

-  0,026  0,027  0,024  0,025  -■ 


-  17„2  19,0  19,0  19 

—  MO"  MO11  1.10“  MO"  -• 


Key:  1.  Indicator;  2,  Congealing  agent  polyethylenepolyamine; 

3.  Room  temperature.  15  periods  of  24  hours;  4.  Temperature 
40°C,  24  hours;  5,  Temperature  60°C,  24  hours;  6,  Temperature 
80°C,  10  hours;  7.  Temperature  100°C,  5-10  hours;  3.  Temperature 
150°C,  2-5  hours;  9.  Brinell  hardness,  kg  (force) /mm^; 

10.  Martens  heat  resistance,  °C;  11,  Yield  point  under  static 

bending,  kg  (force) /cm  ;  12.  Yield  point  under  compression, 

kg„ (f°rce) /cm  ;  13.  Yield  point  under  stretching,  kg  (force)/ 

cm  ;  14.  Specific  impact  strength,  kg  (force)  ♦  cm/cm2; 

15.  Shrinkage,  %;  16,  Increase  in  weight  in  water  at  room 

temperature  for  24  hours,  g/dm  ,  17.  Dielectric  penetrability; 

18,  Tangent,  of  the  angle  of  dielectric  loss  at  frequency  10^ 
hertz,  at  temperature  20°C;  19.  Disruptive  voltage,  kV/mm; 

20.  Specific  volume  of  electrical  resistance,  ohm  •  cm. 
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TABLE  142.  CONTENTS  OF  EPOXY  COMPOSITIONS 


I 

HOMCp 

3^nOKCHAHaB  CMO/ia 

COOTtBa 

3A-6  SA-S 

4  5 

1 

10 1  - 

2 

100  - ' 

3 

100  - 

4 

-  100 

5 

100  - 

6 

100  - 

7 

100  - 

8 

100 

9 

100  - 

in 

i0’> 

11 

100  - 

12 

100  - 

13 

100  - 

14 

-  100 

15 

-  100 

16 

too 

17 

100 

18 

-  100 

19 

100  _ 

20 

100  _ 

Ko/IIIXCCTUO  KOMnOIICIITOI)  U  BCCOBblX  mscthx 

®  I  IIjibcti^  I  OTBen.ii7  I  '8 


l|)HKBTOp  Tejlb  IIQ.M1- 
AiiOyTii.i-  sTK.icimo- 
4>TJW13T  flllBMHH 


tlxno/muTe.iH 


10-15 
20  ' 
15 

20-25 

15 

15 

20 

20 


20-25 


20-25 

20-25 


AjiioMHHiientiii  nopouioK— 25  9 

AjiioMiuiiienan  nyapa— 7— 10  10 
»  V  -20  11 

UeMCIIT— 120  12 

MoaoTan  cmo/w— 40 

»  »  —  50;  aaioMii-fi 

imcnnn  nyapa— 5 
MoaoTan  caioaa— 30;  qyryH- ,  - 
iiuii  nopouioK— 50  t--3 

TK'vioaiiufi  nopomoK— 160  i  c. 
PpailmT— 50  17 

Myryimufi  iiopoui&K— 150;  18 

Mo.noTan  caiona  — 20 
Oimcb  H<ca«3a— 150;  Mo/ioTasi  1.9 
caiona— 20 

>KcJie3iibiii  nopouioK— 150— 20 

200;  aaioMiiimoBuri  nopouioK— 

10 

)Kcae3iiuH  nopouioK— 70;  mo-  pr 
aoTan  caioaa  — 80;  oaioMHiine-  *7 
nopomoK— 7— 10 
Hyryiuibiii  nopouioK— 60;  mo- 
aoTaa  caioaa  — 30:  ra3ouasi  ca- 22 
wa— 30 

Mo.noT.in  caioaa— 100— 150  23 

MoaoTan  caioaa  —  80— 100;  24 
aAiOMiiiiiicnufi  nopomoK— 15— 25_c 
ra3oaan  caiKa— 25  25 

MoaoTan  cvnoaa— 70— 80  26 


Key:  1.  Number  of  compound;  2.  Quantity  of  components  in 
parts  by  weight;  3,  Epoxy  resin;  4.  ED-6;  5.  ED-5; 

6.  Plasticizer  dibutylphthalate;  7.  Congealing  agent 
polyethylenepolyamine ;  8,  Fillers;  9.  Aluminum  powder— ; 

25;  10.  Aluminum  dusting  powder---  7-10;  11.  Aluminum 

dusting  powder---  20;  12,  Cement---  120;  13,  Crushed 

mica--  40;  14,  Crushed  mica-—  50;  aluminum  dusting  powder— 

5;  15.  Crushed  mica-—  30;  cast  iron  powder—  50; 

16.  Iron  powder—  160;  17.  Graphite—  50;  18.  Cast 

iron  powder—  150;  crushed  mica—  20;  19.  Iron  oxide- 

150;  crushed  mica-—  20;  20.  Iron  powder--  150-200; 

aluminum  powder—  10;  21.  Iron  powder-—  70;  crushed  mica- 

80;  aluminum  powder—  7-10;  22.  Cast  iron  powder—  60; 

crushed  mica---  30;  gaseous  carbon  black—  30;  23.  Crushed 

mica-—  100-150;  24.  Crushed  mica—  80-100;  aluminum  powder— 

15-25;  25.  Gaseous  carbon  black—  35;  26.  Crushed  mica— 

70-80. 
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TABLE  143..  RECOMMENDATIONS  FOR  THE  USE  OF  ADHESIVE  COMPOUNDS 


PcKOMCHAyCMUC  1 

-  iCTpmiiieMbie  iioupcwflcmin  •» 

PcKOMCiiAyoMue 
KOMI>02(li(lli(,  HO* 

Mep  no  tb6/i.  M2 

1 

2 

3 

4  Gaok  IIH/Imiapoo  ABiiraTCJin 

5  T|iemuitbi  pn3/m*woii  a.nmw, 
iipoGomiu 

9,  10,  12,  13. 
14 

ToAOBKa  UIIJlIlllflpOD 

7  Tpcimiiibi.  poComiM,  Koppo-! 
inn  no  noiiTypy  oTBcpcTiifi  uo- 
mmoii  pyGai'imi  ’ 

10.  12,  13,  15 

8  Hoafloii  naprepa  ABiiraiejin 

9  Tpcuutiiu  h  npoSomibi 

12,  14 

7  aim.  i3ta 

17/ 

l 

1 

1 

1 

lOKapTep  cueiuiemifl,  kopoCkh 
nepenaw,  6/iok  UH/nmapoD  kom- 
npeccopa 

12  Kyaoa,  KaOmia,  acTa/m  one- 
pciiun  aBTOMoOimn 

1 4  Macjifuibifi  pannaTop 

16  Boamioil  i 

18  TonJiHBiiufi  6an 


20  lUapiiKonoauimimiK— riiesao 
Kopnyca,  uiapnuonoaiuiimiiiK— 
uani  ocb — Kopnycnan  aciaab; 
oTyaua— Koptiyciiaa  aeia/ib 
24  UIuiiabKa— Kopnyc 

og  IlaacTMaccoBbie  aeTaaii  3/ie«- 
D  rpoo(5opyaoBaniin 


llTpcuumu  ii  npoComiu 


13b.miitiihm.  tipoGomibi 

5  Tpcmmiu  11  npoGoiinu  11a 
creiinax  Gannon 
.7  To  we 

g  Te'ib  B  MecTax  naflKii;  Tpc- 
imnibi,  npoGoiniu,  CKBoanan 
i<oppo3iin  11a  CTciiKax 
ii  U3110C  nocaaomioii  noncpxno- 
'  cm  ao  333opai 
!2  no  Oonee  0,1 -imi 
Go/iee  0,1  mm  23 
!5  Mjiioc  ao  3a3opa  lie  Gonce 
0,3  mm 

>-]  Tpeuimiw,  otkoau 


9,  10,  15 

£,  20 

9,  2,  18 

17,  18 
3,  4.  7 


1,  2  4 
10.  .'2  14 
1.  2  4 

1,  2,  17 


Key:  l.  Recommended  components;  2.  Eliminating  damage; 

3.  Recommended  compositions,  number  according  to  Table  142; 

4.  Cylinder  block  of  engines;  5.  Cracks  of  various  lengths, 
punctures;  6.  Cylinder  heads;  7.  Cracks,  punctures,  corrosion 
around  the  openings  of  cooling  sleeves;  8.  Engine  crankcase 
pans;  9.  Cracks  and  punctures;  10.  Clutch  housing,  transmission, 
cylinder  block  of  the  compressor;  11,  Cracks  and  punctures; 

12.  Hoods,  cabins,  and  parts  of  trim  of  the  automobile; 

13,  Dents,  holes;  14.  Oil  radiator;  15.  Cracks  and  punctures 
in  tank  walls;  20.  Ball  bearings---  housings,  ball  bearings — - 
axles;  axle—  frame  components;  bushing —  frame  component; 

21.  Wear -on  opposing  surfaces  with  a  tolerance:  22.  Not  more 
than  0.1  mm;  23.  More  than  0.1  mm;  24.  Cotter  pins—  body; 

25.  Wear  from  a  tolerance  not  more  than  0.3  mm;  26.  Plastic 
components  of  the  electrical  system;  27.  Cracks,  splits. 
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TABLE  144.  COMPOSITION  OF  ANTI-FRICTION  COMPOUNDS 
IN  PARTS  BY  WEIGHT 


jan-o 

6  ; 

fHOuo/i  l 

nan  A  4  g  HanoJiHHTMb 

10 

10 

_ 

8-10 

7  Kpynxa  I'.CKyccrQeHHoro  rpaijmra  —  55— 70 

10 

— 

20 

mm 

8—10 

lo  ;kc— 90— 95  8 

100 

10 

_ 

10 

9  »  —85—95  in 

-  rpatJuiT— 45  1W 

I  /l(eae3iiuri  nopouioK— 60)  rpa$HT»--50 

too 

— 

20 

— 

10  . 

100 

— 

20 

— 

10  1 

100 

— 

15 

— 

10 

rpa<h»iv — 50  12 

100 

— 

10 

Tiiokoa 

T-25 

10  1 

3  Maimiajiar— • 100— 130;  nopouiKOO Sj  asHuft 
rpatl>»T— 50— 70  (3TC-52) 

100 

— 

10 

Vhoko.i  A  A 

10 

To  (9TC-52-2)  14 

100' 

— 

20 

— 

10  j 

cj  )Kc;icniiijA  nopouioK— 120— 130|  rpa|>  it— 20 

Key:  1.  ED-6;  2.  ED-5;  3.  DBF-  4.  Thiocol;  5.  PEPA; 

6.  Filler;  7.  Coarse  synthetic  graphite —  65-70;  8.  Ditto 

—  90-95;  9.  Ditto-—  85-95;  10.  Graphite—  45;  11.  Iron 

powder---  60;  graphite---  50 ;  12.  Graphite—  50;  13.  Marshalite— 

100-130;  powdered  graphite—  50-70  (ETS-52) ;  14.  Ditto 

(ETS-52-2);  15.  Iron  powder- —  120-130;  graphite--  20; 

16.  Thiocol  T-25 ;  17.  Thiocol  DA. 


TABLE  145.  LIST  OF  EPOXY  COMPOUNDS 


Mapxa, 

KOMnayiiAa 

1 

oil  -t 

f exHimtfCKiie  yc/iOBiifi  *||  Komiayiua1 

2 

.«xiih»;cckj'o 

3  KAA  a  KRA-2 

K-54/6  f 

K-105  7 

K-12G  \ 

K- 115  i] 

K- 129 

K-139  I? 

,  -  K'153  n 

18  K-I53C  IS 

K-156  21 

CtV  30- 1 -1337- 05 

HT.V  1 1M1II IM  .\!>  1 1-285-62 
Ty  1 11 11  H  IM  toll-102— Gl 
Ty  lUinnM  As  11-451— 65 
MPiy  6-05- 1251 -G9 
TyilMMlM  ton-307—64 
TY  to  11-313—62 

MPTy  G-05-1253— 69 
MPTy  6-05- 1 253 — 69 

CTY  30-1*1212— G4 

K-108 

K-I7G 

K  -201  I 

K-293  1 

4<OMiiayn,un 
(|>ypaHO* 
onoKciuiii’ic 

yri-574A  ii 
^  yn-574B 

AVPl’y  (5.05-1023-  Gi(nsa- 
mcii  CTy  30-1427!'- -65) 
BTY  Ns  D-555— 67 
}MPTy  G-05-125I--O 
JMPry  6-05-1251 — CD 
;BTy  to  n-290—  62 

>0 

BTy  to  175—56 

Key:  1.  Brand  of  compound;  2,  Industrial  specification; 

3.  KDA  and  KDA-2;  4.  STU  30- 14337-65 ;  5.  MRTU  6->05-1023-66 
(instead  of  STU  30-14279-65);  6.  VTU  NIIPM  No.  P-285-62; 

7.  TU  NIIPM  No.  P-402-64;  8.  TU  No.  P-555-67;  9.  TU  NIIPM 

No.  P-451-65;  10.  MRTU  6-05-1251-69;  11.  MRTU  6-05-1251-69; 

12.  MRTU  6-05-1251-69;  13.  TU  NIIPM  No.  P-367-64;  14. 

Compounds  of  furan  epoxies  UP-574A  and  UP-574B;  15.  VTU  No. 

P-290-62;  16.  TU  No.  P-313-62;  17.  MRTU  6-05-1253-69; 

18.  K-153S;  19.  MRTU  6-05-1253-69;  20.  VTU  No.  175-56; 

21.  STU  30-14212-64. 


287 


TABLE  146.  CONTENTS  OF  KITS  FOR  REPAIRING 
AUTOMOBILES  WITH  EPOXY  COMPOSITIONS 


Key  for  Table  146:  5.  Kit;  6.  Materials  for  adhesive 

compositions;  7.  ED-6— —  200  g,  DBF--  20  g,  PEPA —  20  g, 
iron  powder—  50  g;  8.  ED-5—  250  g,  DBF—  65  g, 

PEPA — 25  g,  iron  powder — -  400  g,  mica  powder  or  cement — 

130  g,  aluminum  dusting  powder —  22  g,  talc-—  40  g; 

9.  Epoxy  compositions — -  three  0.5  liter  jars  filled  with 
composition—  3  pieces,  PEPA—  200  g;  10.  Epoxy 
compositions—  2  jars  of  0.5  liters,  PEPA-—  100  g; 

11.  Equipment  for  preparing  the  composition;  12.  Measuring 
cup—  1  set,  pipet—  2  pieces,  flat  dish —  1  piece  (100  X  100  mm) 
13.  Cup-shaped  scales  with  various  weights —  1  piece,  tray 
100  X  60  X  15  mm---  1  piece;  14.  Measuring  tank  for  5  and  10 
grams,  pipet—  2  pieces,  dish  200  X  100  X  20  mm,  100  X  50  X  10  mm 
and  75  X  25  X  10  mm,  paper  beakers---  5  pieces  each  150  cnr; 

15.  Graduated  cup —  1  piece,  measuring  tank  with  gradations-- 
1  piece;  16.  Materials  for  covering  the  damaged  area;  17. 

Coarse  calico  pieces- —  0.5  m^,  fiber  glass  patches —  5  pieces, 
glass  tape  20  X  1  mm---  1  m;  sheet  steel —  2  pieces  (ICO  X  200  mm), 
tying  wire —  30  g,  emery  paper---  0.25  nr;  acetone —  20  g; 

18.  Fiber  glass  (net  a  thickness  of  0.2-0, 3  mm)  300  X  100  mm — 

1  m^;  glass  tape  0.1  X  20  mm —  4  m,  industrial  calico —  1  m^, 
tying  wire —  100  g,  steel  sheet . roof ing —  4  pieces  (100  X  200  mm), 
eraory  paper—  0.25  m^;  19.  Fiber  glass  100  X  2000  mm,  calico 

100  X  1000  mm,  surgical  tape  200  X  2000  mm,  acetone-—  1  1; 

20.  An  assortment  of  patches  of  fiber  glass:  40  x  200  mm-*- 
5  pieces;  40  X  300  mm---  5  pieces;  70  X  70  mm — -  5  pieces; 

90  X  90  mm — -  5  pieces,  squares  of  industrial  calico;  80  X  80  mm — 
10  pieces;  21.  Instrument;  22.  Metal  working  chisel  15  mm-— 

1  piece,  metal  working  groove  chisel  5  mm—  1  piece;  metal 
brush---  1  piece,  cylinder —  1  piece,  resin  spatula —  1  piece, 
brush- —  1  piece;  23.  Steel  brush---  1  piece,  drill  3-3.5  mm — 
4  pieces,  metallic  two  sided  spatula —  2  pieces,  scissors — 

1  piece,  hair  brush — -  1  piece,  magnifier  7-10  magnification — 

1  piece;  24.  Metallic  spatula---  2  pieces,  hair  brush  No.  3-— 

1  piece,  scissors —  1  piece,  knife —  1  piece;  25.  Steel 
opatula —  1  piece;  26.  Remaining  materials;  27.  Soapy 
paste  or  cream — -  1  small  tube;  28.  Ethyl-Cel losolve — 

25  g,  gauze  pieces  (small) — *>  10  pieces,  soapy  paste---  1  small 

tube,  surgical  gloves —  1  pair;  29.  Ethyl-Cellosolve - 

200  g,  solution  of  boric  acid---  200  cm^,  resin  gloves---  1  pair, 
paper  napkins- —  100  pieces,  cream —  1  small  tube;  bandages- — 

1  package;  30.  Silicon  cream —  1  small  tube. 
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TABLE  147.  PIPE  COMPOUNDS 


i*  2  : 

HlltMCIIOUMIHI  i 

4>  2  * 

5  o  MaTCP»0/IOH 

£  o 

X  o 

;  Ko.tH'iectDo 

■  ueco 

IIUX  Jo 

■jacTCfi 

1  3|I0I<CIIJIII.-Ifl  cMOJia 

100 

62.5 

5  3/1*6 

c  /Iii6yiiuii|>rajiai 

20 

12,5 

7  MojioTan  cjuoaa 

40 

25,0 

.'II  noaiisTiuiciimviija- 

100 

74 

Mllll 

9  Deans;  cawa 

35 

26 

Key:  1.  Compound  number;  2.  Designation  of  materials; 
3.  Quantity;  4.  Parts  by  weight;  5.  Epoxy  resin  ' 
ED-6;  6.  Dibutylphthalate;  7.  Crushed  mica; 

8.  Polyethylenepolyamine;  9.  Powdered  silica  gel. 


§  4.  Compositions  on  a  Base  of  Unsaturated  Polyester  Resins 

Unsaturated  polyester  resins —  NPS  (Table  148)  are  solutions  of 
non  saturated  polyesters  in  an  unsaturated  monomer  or  in  a  mixture  of 
monomers.  The  most  widely  used  in  production  NPS  is  a  styrol  monomer.  In 
order  to  obtain  NPS  with  the  best  atmospheric  resistance,  methylmethacrylate 
is  used.  Inadequacies  of  these  monomers  are  their  toxicity  and  volatility. 

In  recent  years  the  most  widely  used  is  low-toxic  non-volatile  monomer, 
dimethylacrylic  ester  of  triethyleneglycol,  which  allows  one  to  obtain 
materials  with  high  strength  properties  and  heat  resistance.  The  hardening 
agent  NPS  consists  of  a  catalyst  and  an  accelerant  (Table  149).  The  most 
widely  used  is  accelerant  NK  and  dimethylanaline.  Usually  the  following 
amount  of  catalyst  is  used  with  accelerant* 

hydroperoxide  of  isopropobenzene  +  accelerant  NK; 

hydroperoxide  of  isopropobenzene  4*  accelerant  V; 

peroxide  of  benzene  +  dimethylanaline. 

Sometimes  triple  systems  are  used:'  hydroperoxide  of  isopropobenzene 
+  accelerant  NK  +  dimethylanaline.  The  optimum  properties  of  hardener  NPS 
of  genera,7,  use  are  guaranteed  by  the  ratio: 


NPS  .  89  parts  by  weight 

Hydroperoxide  of  isopropobenzene  ......  3  parts  by  weight 


Accelerant  NK  (0.56%  converted  to  cobalt).  .  8  parts  by  weight 

A  suspension  of  accelerant  NK  is  added  to  a  weighed  out  quantity  of 


-291 


NPS  and  after  thorough  mixing  a  suspension  of  hot  hydroperoxide  of 
isopropylbenzene  is  added  and  the  mixture  is  again  thoroughly  mixed.  The 
order  of  introducing  the  congealing  agent  can  be  changed  but  in  such  a 
case  it  is  not  permissible  to  introduce  the  catalyst  and  the  accelerant  at 
the  same  time  for  fear  of  combustion  and  explosion. 

Glass-fiber  laminates  on  an  NPS  base  are  used  for  making  hoods,  cabins, 
fuel  tanks  and  other  parts  of  automobiles.  In  the  automotive  repair 
industry,  specific  parts  of  the  trim  of  automobiles  can  be  made  from  glass 
laminate?;  by  a  contact  method.  A  composition  for  repairing  parts  of  glass- 
fiber  laminates  can  be  made  on  an  NPS  base:  PN-1—  100  parts  by  weight, 
accelerant  NK---  8-9,  hydroperoxide  of  isopropobenzene — -  3-4  parts  by 
weight.  In  this  compound' powdered  filler  is  added---  gypsum,  talc,  cement, 
or  crushed  quartz. 

For  getting  rid  of  bubbles  and  other  defects  in  casting  they  use  the 
compounds  shown  above  with  an  additive  of  metallic  (cast  iron  or  iron) 
powder  in  a  quantity  200  parts  by  weight.  For  eliminating  pores  in  the 
casting  blocks  of  engine  cylinders  of  ZMZ  they  use  resin  PN-301.  A 
composition  on  an  NPS  base  possesses  good  adhesive  properties  for  metal. 
Compositions  on  a  PN-3  base  have  the  highest  heat  resistance;  such  a  base 
can  also  be  used  as  a  modifying  additive  in  epoxy  compounds  instead  of 
dibutylphthalate  (Table  150). 

Compound  No.  2  is  viscous  and-  does  not  run  off  slanted  surfaces; 
compound  No.  4  congeals  more  rapidly  than  compound  No.  1  or  No.  2,  and 
compound  No.  5  more  quickly  than  epoxy  compounds  with  dibutylphthalate  as 
its  plasticizer. 

Positive  properties  of  compositions  on  an  NPS  base  are  their  low  cost 
in  comparison  with  epoxies  (by  three  to  four  times) ,  capability  to  regulate 
the  process  of  hardening  at  room  temperature,  and  also  good  casting  and 
impregnating  properties.  One  of  the  inadequacies  of  polyester  compositions 
is  large  shrinkage  during  hardening  and  a  high  coefficient  of  linear 
expansion. 


TABLE  148.  PROPERTIES  OF  UNSATURATED  POLYESTER  RESINS 
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Key:  1.  Designation  of  indicators;  2.  Unsaturated 
polyester  resin  brands;  3.  PN-1;  4.  PN-3;  5.  NPS-609-21M; 

6.  NPS-609-22M;  7.  MRTU  6-05-1082-67;  8.  STU  30-14366-65; 

9.  Monomer;  10.  Styrol;  11.  Dimethacrylic  ester  of 
triethyleneglycol;  12.  Specific  weight,  kg/m3;  13.  Viscosity 
according  to  VZ  1  dt  20°C,  sec;  14.  Content  of  styrol,  7.; 

15.  Life  capability  at  20°C,  in  months,  not  less  than; 

16.  Gelatinir  u:'on  time  at  20°C  with  3%  cumene  hydroperoxide 

and  8%  acce i.-.tant  NK,  min;  17.  Total  shrinking  during 
setting,  7.;  18.  Designation;  19.  Connective  for  glass 

plasti-.a  and  compositions  hardened  at  room  temperature; 

20.  Preparation  of  components  from  glass -fiber  laminates. 


TABLE  149.  CHARACTERISTICS  OF  CATALYSTS  AND 
ACCELERANTS  OF  HARDENING  AGENT  NPS 
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Key:  1.  Name  of  catalyst  of  accelerant;  2.  Exterior  form; 

3.  Concentration;  4.  Temperature  of  decomposition  °C; 

5,,  Initiators;  6.  Benzene  peroxide  TU  MKHP  1897-49; 

7.  White  hard  substance;  8.  In  the  dry  products  not  lower 
than  96%;  9.  Hydroperoxide  of  iscpropobenzene ,  VTU  BU  11-53; 

10.  Yellow  liquid,  specific  weight  1.06  g/cm^;  11.  Not 
below  84%;  12,  Dicumyl  peroxide,  TU  TSR  No.  744  p.  62; 

13.  White  crystalline  substance;  14.  Accelerants; 

15.  Accelerant  NK  (a  solution  of  naphthenate  of  cobalt  in 
styrol) ,  MRTU  6-05-1075-67  (STUZ  14195-64);  16.  Liquid 

of  a  violet  color;  17.  Content  of  cobalt  0,60-0.75%, 
specific  weight  0.9  g/cm^;  18.  Dimethylanaline,  GOST  2168-58; 
19.  Oily  liquid  of  a  yellow  color;  20.  Accelerant  V  (solution 
of  pentoxide  of  vanadium  in  dibutylphosphate  acid),  TU  No. 
P-523-67;  21.  Liquid  from  a  green  to  brown  color;  22.  Content 

of  pentoxide  of  vanadium —  0.25%, 
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TABLE  150.  CONSTITUTION  OF  COMPOSITIONS  ON  A  BASE  OF  NPS 
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Key:  Key:  6.  Materials;  7.  Quantity  o i  components  in 
parts  by  weight;  8.  Resin  PN-3;  9.  Resin  ED-6; 
10.  10.  Cumene  hydroperoxide;  11.  Accelerant  NK; 

12.  Quartz  powder;  13.  Crushed  mica;  14.  White 
silica  gel  (VTU  1672-A-53R);  15.  Liquid  "Styracril 

TSH";  16.  Polyethylenepolyamine. 
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CHAPTER  IX,  PAINT  AND  VARNISH  MATERIALS 


§  1.  Classification  of  Paint  and  Varnish  Coatings  and  Materials 

Paint  and  varnish  materials  are  intended  for  creating  protective  and 
decorative  coatings  on  metallic  and  wood  surfaces  of  automobiles  and  their 
assemblies.  As  a  rule,  the  coatings  are  made  with  multiple  layers  consisting 
of  prime  coat,  complete  or  spot  first  coat,  and  several  layers  of  color. 

CoaU'igs  are  classified  and  designated  according  to  GOST  9894-61  by 
type  of  film  formation  and  are  divided  into  four  classes  according  to  the 
appearance  of  the  coating  (Table  151)  and  into  eight  groups  according  to 
conditions  of  operation  (Table  152);  besides  this,  the  coatings:  are  divided 
according  to  the  degree  of  luster  into  glossy,  semi-glossy  and  mat.  The 
symbol  of  the  coating  corresponds  to  the  symbol  of  the  base  material,  the 
class  of  coating  and  the  group. 

Paint  and  varnish  materials  are  divided  into  basic  (varnish,  paint 
or  enamel,  prine  and  first  coat)  and  auxilliary  (solvents,  diluents  or 
thinners,  removers,  compounds  for  preparing  surfaces  for  painting,  compounds 
for  maintaining  the  coatings  and  others).  The  basis  of  paint  and  varnish 
materials  of  the  first  group  is  a  film-forming  substance  (film-forming 
material)---  hard,  liquid  or  combined. 

Natural  or  synthetic  resins  and  cellulose  esters  belong  to  the  hard 
film-forming  materials;  and  to  the  liquid,  various  vegetable  drying  oils  and 
products  of  their  processing-—  drying  oils. 

Modern  symbols  (labeling)  of  basic  paint  and  varnish  materials  consisc 
of  five  groups  of  symbols  (GOST  9825-61). 

Group  I— —  designation  of  materials  by  the  whole  word  (lacquer,  prime, 
first  coat  and  so  forth).  Group  II---  conventional  symbol  of  the  type 
of  film-forming  substance  (Table  153).  Composite  ril  •*  ,_~.iiing  materials 
are  designated  by  the  basic  (prevailing)  product. 

Group  III  shows  the  basic  symbol  of  the  material  (Table  154). 

Group  IV  shows  a  series  of  numbers  appropriate  for  a  given  material  of 
1,  2,  or  3  ciphers. 

Group  V  designates  the  color  of  the  material  with  the  whola  word 
(blue,  gray-blue  and  so  forth).  It  is  completely  acceptable  to  designate 
the  color  of  the  material  with  a  conventional  number. 

Earlier  labeling  of  paint  and  varnish  materials  which  still  exist 
at  the  present  time  contain  numbers  without  a  system,  texture l  symbols  of  the 
material  and  other  designations. 


-296- 


Kjiacc 


TABLE  151.  CLASSIFICATIONS  OF  COATINGS  ACCORDING  TO  THEIR  EXTERIOR 

APPEAPANCE 
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Key  for  Table  151:  1.  Surface;  2.  Requirements  for  the 

surface  and  tolerance  of  defects;  3.  Examples  of  painting 
in  automotive  techniques;  4.  Composition  of  coatings; 

5.  Class  of  coating;  6.  Even,  smooth,  uniform  color; 

7.  Defects  on  the  surface  which  are  visible  without  using 
magnifiers  are  not  permitted;  8.  Outer  surfaces  of  b.-dies, 
fenders,  hoods  of  light  automobiles  of  superior  class; 

9.  Prime,  total  and  spot  first  coating,  3-6  layers  of  paint; 

10.  Even,  smooth,  uniform  color  or  according  to  pattern; 

11.  Dust  particles,  cleaning  marks,  lines,  strokes  and  so 
forth  which  are  barely  noticable  without  magnification  are 
permissible;  12.  External  surfaces  of  bodies,  fenders,  and 
hoods  of  light  automobiles,  buses,  sanitation  machinery; 

13.  Prime,  total  and  spot  first  coat  (total---  not  always), 

2-4  layers  of  paint;  14.  Smooth,  uniform  color  or  according 
to  pattern;  15.  Dust  particles,  lines,  cleaning  marks, 
brush  marks  and  also  unevenness  caused  by  the  condition  of  the 
surface  before  painting  are  permissible  if  they  are  only 
slightly  noticeable  without  using  magnification  instruments; 

16.  Exterior  surfaces  of  cabins,  trim  and  hoods  of  heavy 
duty  automobiles  and  vans,  machines  and  equipment  of  automotive 
repair  factories  and  automotive  transport  industries,  interior 
surfaces  of  light  automobiles  and  buses;  17.  Prime,  spot 
first  coat,  1-3  layers  of  paint;  18.  Uniform  color  or  according 
to  pattern;  19.  Unevenness  connected  with  the  condition  of  the 
surface  to  be  painted  and  other  defects  visible  without 
magnification  but  which  do  not  affect  the  protective  properties 
of  the  coatings  are  permissible;  20.  Engines,  transmissions, 
frames,  chassis,  wheel  discs,  bodies  of  automotive  dump 
trucks  and  wooden  platforms  of  trucks,  surfaces  underneath 
buses  and  vans;  21.  Prime  (not  always),  1-2  layers  of  paint. 
Sometimes  local  first  coat. 


-298- 


TABLE  152.  CLASSIFICATION  OF  COATINGS  ACCORDING 
TO  OPERATING  CONDITIONS 
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Key  for  Table  152:  1.  Group  o£  coatings;  2.  Designation; 

3,  Operating  conditions;  4.  Purpose;  5.  Resistant  in¬ 
doors;  6.  P;  7.  Normal  conditions  of  operating  are  in  warm 
and  ventillated  rooms.  Temperature  of  the  air  25  t  10°C; 
relative  humidity  65  t  15%  at  20  t  5°C;  8.  Interior  trim  of 

buildings,  painting  of  machinery  and  equipment  of  automotive 
repair  factories  and  automotive  transport  industries,  interior 
trim  of  automobiles;  9.  Atmosphere  resistant;  10.  A; 

11.  The  effect  of  precipitation,  sun's  radiation,  sea  coast 
fog,  the  atmosphere,  contamination  by  industrial  gases  and  dust. 
Temperature  of  the  air  from  -60  to  +  60°C;  relative  humidity 
from  95%  at  25°C;  12.  Painting  of  exterior  surfaces  of 

automobiles  and  assemblies,  equipment  of  automotive  transport 
industries  which  is  used  inside;  13.  Chemical-resistant; 

14.  KH;  15.  The  effect  of  the  atmosphere  which  contains 
corrosive  gaseous  vapors;  16.  Painting  equipment  of  charging 
stations,  sections  for  repair  of  batteries;  17.  KHK; 

18.  The  effect  of  acid;  19.  Ditto;  '20.  KHSHCH;  21.  The 
effect  cf  alkalis;  22.  Ditto;  23.  Water  resistant; 

24.  V;  25.  The  effect  of  fresh  water  and  its  steam;  26. 
Painting  washing  equipment  of  the  preventive  maintenance 
building;  27.  VM;  28.  The  effect  of  salt  water;  29,  Thermal 

resistant;  30.  T;  31.  The  effect  of  elevated  temperatures 

from  60-500°C;  32.  Painting  of  furnaces  and  equipment  of 

thermal  mills;  33.  Oil-resistant;  34.  M;  35.  The  effect  . 

of  mineral  oils  and  lubricating  grease;  36.  Painting  internal 
surfaces  of  gear  cases  of  engines  and  transmissions,  oil-pumping 
equipment;  37.  Gasoline-resistant;  38.  B;  39.  The  effect 
of  gasoline,  kerosene  and  other  petroleum  products  which  do  not 
contain  aromatic  compounds;  40,  Painting  interior  surfaces  of 
fuel  tanks  of  automobiles,  fuel-pumping  equipment;  41.  Electric 
insulating;  42.  E;  43.  The  effect- of  electrical  current, 
corona  discharge,  electric  arc  and  discharge  surfaces;  44. 
Painting  electrical  equipment  of  automobiles,  repair  factories 
and  automotive  transport  industries. 
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TABLE  153.  CLASSIFICATION  ACCORDING  TO  FILM-FORMATION 
(USED  IN  AUTOMOTIVE  MATERIALS) 
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Key:  1.  Type  of  film-forming  substance;  2.  Conventional 
symbol;  3.  Pentaphthalic  resin;  4.  PF;  5.  Glyphthalic; 
6.  GF;  7.  Melamine -a lkyd  resin;  8.  ML;  9.  Alkyd- 
styrol  film-forming  material;  10.  MS;  11.  Phenol  resin; 
12.  FL;  13.  Phenol  alkyd  resin;  14.  FA;  15.  Epoxy 
resin;  16.  EP;  17.  Urea  resin;  18.  MCH;  19.  Bitumen 
and  asphalt;  20.  BT;  21.  Nitrocellulose  film-forming 
material;  22.  NTS;  23.  Ethylcellulose  film-forming 
material;  24.  ETS;  25.  Polyvinylchloride  and  chlorinated 
polyvinylchloride  resins;  26.  KHV;  27.  Drying  oils 
and  vegetable  oils;  28.  MA;  29.  Colophony  and  its 
products;  30.  KF;  31.  Saturated  polyesters;  32.  PE. 


TABLE  154.  CLASSIFICATION  ACCORDING  TO  PURPOSE 
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Key:  1.  Purpose  of  the  material;  2.  Conventional 
symbols;  3.  Atmosphere-resistant;  4.  Stable  interior 
room;  5.  Special;  6.  Stable  in  corrosive  atmosphere; 
7.  Heat-resistant;  8.  Electric  insulating;  9.  Prime 
coat  and  varnish  semi-products;  10.  First  coats. 
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§  2.  Varnishes  and  Enamels 


Varnish  means  a  solution  of  hard  film-forming  material  in  solution. 

For  improving  the  quality  of  varnishes  (modification)  sometimes  liquid 
film-forming  material  is  added  to  it. 

Enamel  or  enamel  paints  are  a  suspension  of  hard  paint  substances 
(pigment)  in  varnish  with  an  additive  when  necessary  of  a  plasticizer, 
thinner  or  desiccant.  Water-emulsion  lacquers  contain,  besides,  up  to  20% 
water  used  as  part  of  the  thinning  agent  to  decrease  the  viscosity  of  the 
material. 

Standard  indicators  of  the  quality  of  enamels  are  the  following. 

Color  and  external  appearance  of  the  film  after  drying  are  determined 
according  to  OST  [Obshchesoyuznyi  Standart,.  All  Union  Standard]  10086-39, 
MI-19  visually.  If  the  shade  of  the  color  is  standard,  then  it  shows  a 
number  of  the  color  according  to  the  card  catalogue  of  standard  colors 
(TU  KU-292-61) . 

Viscosity  of  the  material  (upon  receipt  or  after  adding  a  certain 
quantity  of  prescribed  solvent  or  operating  viscosity)  is  evaluated 
according  to  GOST  8420-57  at  18-22°C  for  time  (sec)  of  applying  100  ml 
of  the  test  product  through  4-mm  opening  of  the  viscometer  VZ-4.  Depending 
on  the  method  of  applying  the  coating,  the  required  viscosity  varies:  for 
brush—  30-50  sec,  for  paint  spraying---  18-35  sec,  for  dipping  or 
pouring---  12-20  sec,  for  spraying  in  an  electrical  field —  12-16  sec. 

An  increase  as  compared  to  the  standard  viscosity  causes  worsening 
of  spraying  of  the  material,  increased  outlay  of  paint,  thickening  and 
unevenness  of  the  coating.  Decreased  viscosity  due  to  excessive  addition 
of  the  solvent  or  thinner  causes  the  formation  of  a  thin  coating  and  requires 
multi-paint  coatings,  and  also  increases  the  outlay  of  solvent  (thinner). 

Drying  time  (minutes  or  hours)  is  divided  into  "dust  free  drying", 
that  is  from  the  moment  of  the  formation  of  a  film  on  the  surface  of  the 
painted  layer,  which  prevents  dust  sticking  to  the  coated  surface,  and 
complete  (or  practically  complete),  when  the  material  has  hardened  the 
entire  thickness  of  the  layer  applied.  Depending  on  the  type  of  film¬ 
forming  material  and  the  composition  of  the  solvent  (and  thinner)  the 
coatings  dry  at  room  temperature  (18-23°C)  or  at  an  increased  temperature 
which  guarantees  not  only  adequately  fast  evaporation  of  the  solvent,  but 
also  accomplishes  a  polymerization  reaction,  hardening  and  oxidation  of  the 
film-forming  materials.  Drying  time  is  determined  according  to  OST  10086-39, 
MI-17. 


Covering  power,  that  is  the  capability  of  paint  and  varnish  materials 
to  make  the  color  of  the  surface  being  covered  invisible  with  a  (coating) 
of  another  color  when  applying  to  it  a  thin  even  layer;  it  is  evaluated 
(GOST  8784-58)  according  to  the  weight  of  the  film  after  drying  of  paint 
applied  to  a  glass  plate  in  a  quantity  adequate  for  coating  a  black  and 
white  checkered  board;  it  is  expressed  in  g/m^.  The  smaller  this  indicator, 
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the  better  is  the  covering  power  of  the  paint  and  the  less  outlay  of  paint 
is  required. 

Bending  strength  characterizes  the  elasticity  of  the  painted  layer  and 
stability  of  the  coating  during  deformation  of  the  painted  surface;  it  is 
determined  according  to  GOST  6806-53  by  a  method  of  bending  metallic  bands 
with  an  applied  coating  around  a  rod  of  varying  diameter  and  expressed  by  a 
minimal  value  of  the  diameter  of  the  rod  (mm) ,  when  the  coating  has  not 
yet  been  destroyed  during  bending  around  the  rod. 

Impact  strength  is  characterized  by  a  capability  of  the  painted  layer 
to  resist  disintegration  under  the  effect  of  a  shock  load;  it  is  evaluated 
according  to  GOST  4765-59  by  the  maximum  height  of  fall  of  a  load  of  a  mass 
of  1  kg  under  whose  impact  the  coating  does  not  disintegrate. 

The  measurement  of  this  indicator---  kg  •  cm. 

Hardness  is  determined  according  to  GOST  5233-67  by  comparison  of 
the  length  of  oscillation  of  the  pendulum  of  the  instrument  which  rests  on 
the  tested  coating  with  the  length  of  oscillation  of  the  pendulum  itself, 
but  which  is  leaning  on  the  glass;  it  is  expressed  by  the  ratio  of  time  of 
oscillation  on  the  painted  surface  to  time  of  oscillation  on  the  glass. 

The  larger  this  indicator  the  harder  the  surface. 


Varnishes  and  Enamels  on  Nitrocellulose  Film-Forming  Material 

Lacquer  is  a  solution  of  nitrocellulose  fcolloxylin)  in  solution. 

For  decreasing  brittleness  of  a  dry  film  in  lacquer  a  plasticizer  is 
added  usually  castor  oil  but  also  alkyd  resin. 

Nitrocellulose  enamels  are  suspensions  of  pigments  in  lacquer  with  an 
additive  of  plasticizer  in  resin. 

The  physical  and  technical  properties  of  nitrocellulose  enamels  and 
nitrocellulose  varnishes  (lacquer)  are  presented  in  Table  155. 

Nitrocellulose  enamels  usually  are  applied  to  the  painted  surface 
using  paint  spraying,  less  often  by  brush.  The  table  gives  operating 
viscosity  and  the  quantity  of  solvent  added  for  spray  application.  For 
dissolving  colloxylin  and  thinning  nitrocellulose  enamel  and  lacquers  to 
operating  viscosity  special  solvents  and  additives  are  used;  mixtures  of 
alcohols,  acetates  and  aromatic  hydrocarbons  (see  Table  165).  The  use  of 
any  composition  (gasoline,  white  spirit  and  others)  as  thinning  solvents 
results  in  coagulation  of  the  lacquers  and  nitrocellulose  enamels. 

The  low  solubility  of  colloxylin  in  solutions  prevents  formation 
during  drying  of  lacquer  (enamel)  thin  films,  which  causes  the  necessity  for 
multi-paint  painting  (3-6  layers  of  paint). 


Drying  of  lacquers  and  nitrocellulose  enamels  occurs  as  a  result  of  the 
evaporation  of  volatile  solvents.  The  speed  of  drying  of  lacquer  even  at 
room  temperatures  (18-20°C)  is  very  large;  during  drying  a  reversible  film 
forms  which  is  capable,  again,  of  being  dissolved  in  solvents.  The  speed 
of  drying  lacquers  makes  feasible  their  wide  use  in  the  repair  of  automobiles 
in  automotive  repair  and  automotive  transport  industries,  which  do  not  have 
oauipment  for  heated  drying-  of  coatings. 

Coatings  of  nitrocellulose  enamels  and  lacquers  are  fairly  resistant 
to  the  effect  of  mineral  oils,  gasoline  and  other  petroleum  products  which  do 
not  contain  aromatic  hydrocarbons,  and  also  to  weak  alkali  solutions.  Long 
exposure  to  water  causes  delamination  of  the  coatings. 

Coatings  of  nitrocellulose  enamels  are  resistant  to  the  effect  of 
temperature  within  limits  from  -40  to  +60°C.  At  temperatures  higher  than 
90-100°C,  the  coatings  disintegrate  and  can  burn  spontaneously. 

■  v 

During  drying  of  nitrocellulose  enamel  a  semi-gloss  surface  forms  which 
attains  a  mirror  surface  upon  polishing. 

For  improving  the  capability  of  nitrate  film  to  be  polished  it  is 
recommended  that  the  last  layer  of  enamel  coating  be  dried  at  a  somewhat 
higher  temperature  (50760°C) . 

An  inadequacy  of  nitro  coatings  is  weak  adhesion  to  metal,  so  that  a 
good  prime  coat  must  be  applied  to  the  nitrocellulose  enamel.  For  improving 
adhesion  of  nitrocellulose  enamels  sometimes  they  are  prepared  in  combination 
with  other  film-forming  materials:  glyptals,  pentaphthalic  and  epoxy  resins 
(Table  156). 

For  decreasing  the  outlay  of  expensive  solvents  during  applying 
nitrocellulose  enamels  by  paint  spraying,  it  is  recommended  that  enamels  are 
preheated  for  decreasing  viscosity  (not  higher  than  40-50°C) ;  this  increases 
the  thickness  of  the  layers  of  enamel  applied  and  decreases  the  necessity 
for  applying  numerous  coats  to  get  the  required  thickness  (75-125  micro 
meters) . 


Varnishes  and  Enamels  on  a  Base  of  Alkyd  Resins 

Pentaphthalic  and  glyphthalic  resins  belong  to  the  alkyd  which  are 
obtained  by  the  interaction  correspondingly  of  pentaerythritol  (tetra- 
tomic  alcohol)  or  glycerin  (triatomic  alcohol)  with  phthalic  anhydride. 

Alkyd  varnishes  are  prepared  by  a  solution  of  resins  in  solvents. 
Alkyd  enamels  are  suspensions  of  pigments  in  alkyd  varnishes,  which  are 
modified  by  an  additive  of  thinning  oils  (Table  157) .  Drying  of  alkyd 
enamels  occurs  with  evaporation  of  the  solvent  (forming  a  reversible  film) 
and  further  condensation  polymerization  of  resins  with  the  formation  of 
non-reversible  film.  At  temperatures  18-20°C,  alkyd  lacquers  dry  during 
24-48  hours;  an  increase  in  temperature  shortens  drying  time,  makes  the 
coating  stronger  and  gives  it  more  resistance  to  the  effect  of  fuels, 
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mineral  oils  and  external  atmospheres. 

Elasticity  and  atmosphere  resistance  of  alkyd  enamels  depends  on  the 
quantity  of  the  thinning  oil  introduced  into  the  compound;  the  more  oil  the 
higher  the  elasticity  but  the  lower  is  hardness,  luster  and  alkali 
resistance. 

Alkyd  varnishes  and  enamels  can  be  applied  by  all  methods:  brush, 
spraying,  dipping  and  pouring  and  also  by  spraying  in  an  electrical  fi^ld. 

For  preparing  alkyd  varnishes  and  enamels,  and  also  for  thinning  them, 
more  obtainable  and  cheaper  solvents  are  used  than  for  nitrocellulose  enamels. 
The  thickness  of  the  film  after  drying  of  alkyd  enamels  is  greater  than 
nitrocellulose  enamels. 

Alkyd  materials  possess  high  adhesive  capability  in  relation  to  metals 
and  ;ood.  Therefore,  they  can  be  applied  without  a  prime  coat  or  used  as 
a  pr.  coat-enamel. 

A't,r  hot  drying  the  coating  of  alkyd  enamels  has  a  glossy  or  semi¬ 
glossy  <  jpearance  and  can  be  polished  well  to  a  mirror  shine. 

Emulsion  enamels  belong  to  the  alkyd  paint  and  varnish  materials 
group,  the  composition  of  which,  besides  alkyd  (gliphthalic)  varnish  and 
pigmen1,  oily  film-forming  materials  are  introduced,  water  and  dessicants. 


Melamine-Alkyd  Enamels 

Melamine -alkyd  varnishes  and  enamels  (synthetic  varnishes  and  enamels) 
are  prepared  on  a  base  of  a  mixture  of  melamine-formaldehyde  and  alkyd 
( glyphthalic)  resin  (Table  158).  Drying  of  enamels  occurs  because  of 
evaporation  of  the  solvent  and  condensation  polymerization  of  the  resin. 

For  complete  drying  one  must  increase  the  tempei'ature  120-140°C,  at  which 
a  non-reversing  film  forms.  After  hot  drying  the  coating  made  from  melamine- 
alkyd  enamel  has  good  gloss  (can  be  improved  by  polishing) ,  high  atmosphere 
resistance,  elasticity  and  hardness,  resistance  to  temperature  within  limits 
from  -40  to  -MjO°C,  high  resistance  to  the  effect  of  water,  fuel,  and  oil. 

Melamine-alkyd  enamels  can  be  applied  by  paint  spraying  in  an  ordinary 
paint  chamber,  and  also  by  spraying  in  an  electrostatic  field. 


Urea  Enamels 

Urea  enamells  are  made  on  a  base  of  urea-formaldehyde  resins.  Drying 
of  urea  enamels  occurs  because  of  evaporation  of  the  solvent  and  condensation 
polymerization  of  the  resin  with  the  formation  of  a  non-reversing  film; 
for  this  it  is  necessary  to  have  hot  drying  at  temperatures  120-140°C. 

Urea  enamels  form  after  hot  drying  of  the  coating  to  good  hardness 
with  good  glos3  and  high  atmospheric  resistance,  gasoline  and  oil  resistance. 
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Urea  enamels  can  be  applied  by  paint  spraying,  dipping,  pouring  and  spraying 
in  an  electrostatic  field  in  two  or  three  layers  on  glyphthalic  or 
phenol  prime  coats.  For  painting  parts  of  automobiles  they  use  urea  enamel 
MCH-139  and  MCH-123  (see  Table  158) .  When  repainting  a  coating  of  urea 
enamel  it  can  be  removed  using  hot  alkali  baths  or  compressors. 

Alkyd-Styrol  Enamels 

Alkyd-styrol  enamels  are  prepared  on  a  base  of  alkyd-styvol  resin — 
a  product  of  copolymerisation  of  styrol  and  alkyd  resins---  with  an  additive 
of  plasticizer  and  desiccant.  Before  use  3  -5%  desiccant  No.  63  is  added 
to  the  enamel. 

Alkyd-styrol  enamels  possess  good  adhesion  to m etal  and  wood.  The 
coatings  of  these  enamels  are  resistant  to  the  effect  of  petroleum 
products,  weak  alkalis  and  salt  solutions;  the  temperature  resistance  of 
enamel  is  up  to  80°C  (Table  159). 


Phenol  Lacquers 

Phenol  varnishes  and  lacquers  are  made  on  a  base  of  phenol-formaldehyde 
resin  which  occurs  in  phase  A  of  the  process  of  condensation  polymerization. 
For  modification  of  enamels  sometimes  thinning  oil  is  added.  Phenol- 
varnishes  and  enamels  not  modified  by  thinning  oils  are  brittle.  Non¬ 
reversing  films  of  phenol  enamels  are  obtained  during  hot  drying  (180°C) 
for  a  period  of  0.5  hours.  The  coatings  of  phenol  enamels  and  varnishes 
possess  good  hardness,  atmosphere  resistance  and  resistance  to  the  effect 
of  fuels  and  mineral  oils  (see  Table  159) . 


Polyvinylacetate  Enamel 

Polyvinylacetate  enamel  VL-515  made  on  a  base  of  polyvinylbutyryl 
with  an  additive  of  phenol  and  melamine-formaldehyde  resin  is  capable  during 
hot  drying  (120°C)  of  forming  a  non-reversing  film  resistant  to  the  effect 
of  petroleum  products,  water,  steam  and  changing  temperatures.  Good  adhesion 
of  this  enamel  in  relation  to  metal  permits  applying  a  coating  without  a 
prime  coat  (see  Table  159). 


Bituminous  and  Asphalt  Varnishes  and  Enamels 

Paint  and  varnish  materials  on  a  bade  of  bitumen  and  asphalt 
(Table  160)  are  prepared  both  without  additives  and  with  additives  of 
thinning  oils.  In  the  first  case, the  bituminous-asphalt  composition  forms 
a  reversing  film  capable  of  dissolving  in  petroleum  products  and  melting 
during  heating.  In  the  second  case,  the  oil  base  during  drying  forms  a 
non-reversing  film,  resistant  to  the  effect  of  the  atmosphere,  moisture, 
acid  and  able  to  protect  metals  from  corrosion  well.  The  second  group  of 
bituminous  materials  is  used  in  automobile  manufacture. 
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Bituminous  varnishes  and  enamels  are  applied  by  spraying,  dipping  and 
by  brush. 


Oil  Varnishes  and  Enamels 

Paint  and  varnish  materials  on  an  oil  base  (see  Table  160)  are  prepared 
from  natural  resins  (esters  of  colophony,  amber  and  others)  and  thinning 
drying  oils  (linseed,  hemp  seed  and  others).  Desiccants  are  introduced  for 
oxidizing  anu  polymerization  of  an  oil  base  in  combination  with  these 
materials. 

The  protective  and  decorative  properties  of  oil  varnishes  and  enamels 
depend  on  the  type  and  quantity  of  oil  base.  With  an  increase  in  the 
quantity  of  oil  elasticity  and  atmosphere  resistance  of  the  film  improves, 
but  tt.  line  is  poorer  and  their  hardness  decreases. 


Drying  0!  ,  and  Desiccants 

Drying  oils  are  one  type  of  liquid  film-forming  material.  They  are 
obtained  by  a  method  of  thermal  processing  of  siccative  and  semi-siccative 
thinning  oils  and  by  addition  of  a  desiccant.  When  heating  to  275°C  a 
polymerized  drying  oil  forms,  and  when  heating  from  100-120°C  with  simultaneous 
blowing  out  of  the  air —  a  drying  oil  "Oksol"'.  The  best  drying  oils  are 
obtained  from  linseed  and  hemp  seed  oils. 

Combination  drying  oils  are  made  from  semi-siccative  oils,  and  glyphthalic 
on  a  base  of  glyphthalic  resin.  Drying  oils  which  are  not  based  on  oil  are 
not  used  in  automotive  manufacture. 

Desiccants  are  catalysts  of  oxidized  polymerization  of  siccative 
thinning  oils  and  drying  oils.  They  are  lead,  manganese  and  other  powders 
of  fatty,  petroleum  or  resin  acids.  For  use,  desiccants  are  introduced 
into  thinners  desiccants  No.  63,  64'  and  others)  or  oils  (extracts,  No.  1, 

2  and  so  forth) .  Ready  to  use  desiccants  are  transparent  liquids  (or  with 
slight  residue)  from  yellow  to  brown  color. 
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TABLE  155.  NITROCELLULOSE  VARNISHES  AND  NITROCELLULOSE  LACQUERS 
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Key  for  Table  155:  1.  Designation,  symbols  and  GOST  or  TU; 

2.  Color;  3.  Operating  viscosity  according  to  VZ-4,  sec; 

4.  Solvent;  its  quantity,  %  by  weight;  5.  Drying  time, 
minutes,  not  more  than;  6;  "Dust  free1';  7.  Complete; 

8.  Covering  power,  g/m^;  9.  Strength  during;  10.  Bending; 
mm,  not  more  than;  11.  Impact,  kgcm,  not  less  than;  12. 
Hardness,  not  less  than;  13.  Primer  required;  14.  Drying 
procedure;  15.  Temperature,  °C;  16.  Length,  hours; 

17.  Use;  18.  Nitrocellulose  varnish  No.  930  for  automotive 
factories  (TU  MKHP  270-41);  19.  Colorless;  20.  Coating  of 

external  surfaces  of  components  and  for  imitating  work; 

21.  Nitrocellulose  varnish  5T  (TU  MKHP  908-41);  22.  Paint 

and  varnish  of  conductors  of  low  voltage  automobiles;  23. 
Nitrocellulose  varnish:  (GOST  7930-56):  24.  Gray-green; 
protective-green;  green-protective;  gray;  25.  GR-020; 

26.  Painting  bodies,  fenders  and  hoods  of  trucks;  27. 
Nitrocellulose  enamels  (TU  KU  479-56):  908sp;  909sp;  910sp; 

911sp;  28.  Olive  green;  electric  blue;  gray;  beige; 

29.  GF-020;  30.  Ditto;  31.  Nitrocellulose  enamel  938sp 
(TU  YAN  314-62) ;  32.  Gray-green;  33.  GF-020;  FL-03K; 

NTF-081;  34.  Nitrocellulose  enamel  (GOST  7462>-55)  : 

624a;  624s;  625;  35.  Brick  red;  gray;  light  green; 

36.  GF-020;  NTS-081;  37.  Painting  engines:  624a — 

interior  surface  of  gearcase;  624s  and  625 —  exterior  surface; 

38.  Nitrocellulose  enamel  660  (GOST  5753-51);  39.  Black; 

40.  PDV;  41.  Ditto;  42.  Painting  chassis,  frames  and 
transmissions  of  automobiles;  43.  Enamel  NTS-262  (MRTU  6-10-915- 
70);  44.  Ditto;  45.  Nitrocellulose  enamel  511  (GOST  2699-69); 
46.  White;  47.  GF-020;  48.  Painting  bodies,  trim,  hoods; 
of  light  automobiles;  49.  Nitrocellulose  enamel  NTS-11  (GOST 
9198-59);  50.  NTS-11-00;  51.  Black;  52.  GF-020;  FL-03k; 

53;  Painting  bodies,  trim  and  hoods  of  light  automobiles; 

54.  Remainder;  55,  Various;  56.  FL-03kk,  FL-015;  57. 

The  last  layer,  extra;  58.  Nitrocellulose  enamel  NTS-25 
(GOST  5406-60) ;  59.  PDV  or  No.  646;  60  GF-020;  61.  Painting 

interior  surfaces  of  buses;  62.  Nitrocellulose  enamel  NTS-22 
(TU  MKHP  4555-57) ;  63.  Gray;  beige;  64.  GF-020;  65.  Pair.Ling 
internal  surfaces  of  bodies,  hoods,  of  light  automobiles.  Top 
coated  with  nitrocellulose  varnish  No.  930;  66.  Nitrocellulose 

enamel  (TU  YAN  20-57  and  53-58):  67.  76f  sp;  68.  White; 

69.  Painting  armatures  of  automated  instruments;  70.  770  sp; 

71.  Cream-colored;  72.  Nitrocellulose  enamel  (TU  MKHP  1603-47, 
4520-56  and  1677-47) :  72.  356;  74.  Cream  colored;  75.  Ditto; 

76.  357  sp;  77.  Gray;  78.  358;  79.  Brown;  80.  512; 

81.  White;  82.  Nitrocellulose  enamgl  engine  turning  NTS-291 
(TU  MKHP  278-51) ;  83.  Red;  green;  straw  colored;  84.  By  brush; 
85.  Not  diluted;  86.  Full  after  one  coat;  87.  For  painting 

engine  numbers. 
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TABLE  156.  NITROGLYPHTHALIC ,  NITROPENTAPHTHALIC  AND 
NITROEPOXY  RESINS 
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Key  for  Table  156:  1.  Designation,  symbols  and  GOST  or  TU; 

2.  Color;  3.  Operating  viscosity  according  to  VZ-4,  sec; 

4.  Solvent;  its  quantity,  %  (by  weight) ;  5.  Drying  time, 

minutes,  not  more  than;  6.  "Dust  free";  7.  Complete; 

8.  Covering  power,  g/m^,  not  more  than;  9.  Strength  during; 

10.  Bending,  mm,  not  more  than;  11.  Impact,  kg  *  cm,  not  less 
than;  12.  Hardness,  not  less  than;  13.  Primer  required; 

14.  Drying  procedure;  15.  Temperature,  °C;  16.  Length,  hours 

17.  Use;  18.  Nitroglyphthalic  enamel  NTS-132:  (GOST  6631-65): 
NTS-132K  (by  brush)  NTS-132P  (for  spraying);  19.  Varied; 

20.  23-32  (on  delivery:  K-100,  P-60);  21.  3  hours; 

22.  GF-020,  FL-03k,  NTS-081;  23.  General  use  enamel  for 

painting  metallic  surfaces;  24.  Nitroglyphthalic  enamel: 

No.  517,  518,  519,  521,  522sp,  523sp,  531sp,  532sp,  533sp, 

534sp,  535sp,  536sp,  537sp;  (TU  MKHP  4355-56,  TU  YAM  176-60 
and  others);  25.  Ditto;  26.  For  painting  bodies,  fenders, 
hoods  of  trucks  in  two  layers;  27.  Nitroglyphthalic  enamel 
NTS-273  (MRTU  6-10-895-69);  28.  Aluminum;  29.  16  hours; 

30.  Without  a  primer;  31.  For  painting  exterior  surfaces  of 
automotive  engines;  32.  Nitropentaphthalic  varnish  NPF-10 
(TU  MKHP  2555-51) ;  33.  Protective;  34.  28-32  (with  a  brush 

35-40);  35.  For  spraying  No.  646;  for  brush  No.  640;  36. 

5  periods  of  24  hours;  37.  GF-020;  38.  5  periods  of  24  hours; 

39.  For  painting  bodies,  trim,  hoods,  assemblies  and  other 
parts  of  trucks  in  two  layers;  40.  Nitrocellulose  epoxy 
enamel  EP-191  (GOST  15943-70);  41.  Varied;  42.  GF-020, 

FL-03k,  NTS-081;  43.  For  painting  bodies,  trim,  hoods  of 


trucks. 
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TABLE  157.  GLYPHTHALIC  AND  PENTAPHTHAL1C  VARNISHES 
AND  ENAMELS 


HaHMCiiOBainiu,  oOoaua- 

"«chhc  it  rocT  i mu  Ty 

aiaKOB  B  9M«flC(l  , 


JlaK  neiiTaiJiTaaeDwfi 

Ki  170,  fOCT  15907-70 


nciiTadiTa/icnue  SMaait 
no- 115,  fOCT  6465-03 


riciiTadvraaenafl  SMaab 
HO-223,  TOCT  14923-69 


SMaan  rarntTaaenue 
DMvabciioiiiiuc  3HC, 
TV  MXn  258-43, 
259-43,  2180-50, 

2424—50  jg 

3»iaaii  ramJiTaacDbic 
SMyabciioiiiiuc  TA3, 
TY  HU  271-61 


3.\iaab  raiiihTancnan 

TA3-24.  TY  AH  247-61 

■  50 

3M,a/ib  raHil'TaaoDan 

r<l»-230,  TOCT  64-66 


I’aOoiua  uh j- 
KoCll,  IIO  U3--1, 
a  an 


18 

GecuncniuA  20-25  40- 


23 

‘-lepiibifi  25—28  40- 

KpacMiju 

Biiiiiucm.in 

lieaMM 


I'aaCamircai,  „  ) 

(PaCTHOpilTOal.);  ynpblBIICTOCTl,,! 
cro  KoaimccTuo. 

%  (ncc)  •  HC  00J,<:0| 


■GO  Co.'IbBCHT,  — 

Kciiaoa,  yafu- 
cniipirr,  nx  cmc- 
ch  (2:3)  v 

24 

-45  Coat, Hour,  30 

yaftr-cimpiir  120 

CKtmiifl.ip,  nx  100 

cmccii;  10—25%  100 

29 

-45  Co/mncnv,  20 

yafir-emiptiT,  nx  160 

CMCca;  P3-4;  120 

10-25%,  50-75 


41 

To  me 


_  56' 

3naah  rainluaaonaH 

rO-92  9flCKT|)01l30aililll0ll- 

nan,  TOCT  9151-59 

61  3,\tamt  rainJiTaacDue  /wtsfi 
MaaoatiTpaiKtiux  3btomo- 
Ciiacfi,  TY  MXll  515-51 

67 

Mann  rniul>Taneobie  xo- 
ao&noA  cyuj:<:i  (XC), 
TV  HU  260-54 


Mcpiibiii  20—25  40—45  Co/mncnv, 
licai.ifi  yafir-cmiptiT,  nx 

>Kcjitm  »”»  .  cmcc.i;  P3-4; 

^iyriie  10— 25?|^  ou— / u 

3amtinibii)  28—32  —  ConbnctiT,  -c  3° 

3cjichi,hT  yailT-cnitpitT:  tinn  sMaatt 

Cepuii  10-25%  3MC-23— 70) 

4o  41 

licxtcuMfi  30—35  —  To  me 

BitpioaoDiiA 
Onmmoubtii 
Cupbtii 

n^-utbt:.  47  • 

OpairmcHUi't  30—35  —  yaiiT-cntipitr, 

10-25';;, 

51  52  53 

llepiitJfl  28—32  Up"  VniiT-cnapiiT, 

Cm. ail  I  cTyn*  N1"  iSatj 

3e.'ictibtfi  aciiiiit  cmccii;  20—30% 

Kopii'ineBuii 
OcT.'iiimue  s( 

Ccpuii  22—28  30—35  Co.’ibiicnr, 
n  Kpociibtfi  itciiaoa,  roayoa 

2  PaatiMrt  25—30  —  63  Co.nbncnr,  to- 
nyon,  Kcitnoa; 

10-20% 


40-50 


40-120 


68 

P33HUH  — 


Coabccn  r,  to-  40—120  j 
ayoji.  Kcnaoa  j 
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Table  157,  con't 


llpo'iiiocn- 
,  np» 


9  HO  S 


41  i> 
o  »  o 
a  .  v 

"a  g 

nJO 

a 


n 

Hi 
<<  *> 
2  = 

2* 


40 


SO 


40 


25 


40 


40 


0,2 


0,15 
0,15 
0,15 
0,20 
0  20 

0,1- 

0,25 


0,2- 

0,4 


0,25 

0,20 

0,35 

0,2 


rpcJy^SiiHti 

rpym 


I'CMHM  CVUIKM 

13 


14 

TcMiicpa- 
typa,  aC 


15 

llpuAoa- 

MHTtfAb- 
IIOCIIs  1 


Ecp 

rpyimi 


25 

r$-i)2o 


30 

ro-020 

36 

ro»-02o 


42 

r<p-o2o 


48 

ro>-o2o 

hah  Cat 
rpyitTa 

r<l>-020 


34 


59 

Bca 

rpyina 

64 

rtp.020 


70 

Be3 

rpyjiTa 


13-20 

90-95 

150 


18-20 

100 


18-20 

75-80 


85-90 


70-75 


80 


18-20 


18-20 

105-llOi 

65 


II  0  P  U  M  II 

HO  | 

H  i  o  p  n  ft 
100-1101 

18-20 


48—72 

3 

1 


48 

2 


30-30 

3-4 


50-60 
ft  7  MUH 


Ih  MUH 


72 

1 


C  A  O  II 

0,35 

C  A  0  ft 

I 

48 


16 


IIa3Ha<<cmic 


21 

ZloOauaiCHHC  u  smsaii 
n<J>-115  aah  npiiAaiiiHi  no- 
CACAMCMy  caok)  noBuuieiiiio- 
ro  fiACCKa  (lie  6oAee  100% 

.  or  3M3AII) 

^  OKpauiiioaHHC  Ky3onoa,  Ka- 
noioa,  oncpciiiifl  aoToSycoo 


31 

OKpaiiiiiuaiiiic  iiapyjKiuax 
noacp.MiocTcft  toiiaiibiibix  6a- 
Km  ;i  ToiiAiiDonpouoaou 

OKpaiiiimamic  KaCmi,  Ka- 
noioa,  oncpeiimi  rpyaouux 
auioMoCiiAcfi;  3HC-3— am 
Acpeumiiibix  naariJiopM  aBTO- 
MOOllACft 

j^4  OKpimiiBamic  Aepc-Bnimux 
HAar^iopM  rpy30Bux  bbtomo- 
6hach  . 

49 

To  we 

55 

Smbai,  oOmero  na3iia<ioiiHH 
A."!!  aiiyTpOHHCft  OraeAKIl 


60  . 

Oi: putuiiDa >i we  oOmotok  h 
AeraAcfi  ?ack  rpoABiiraTOAcfi 
|gij.  aimapaiOB 

Han  KapyjKiioro  OKpaum- 
uaumi  KyaoBoa  AerKoaux  au- 
TOMOOllACM 

71 

ll»i  h  noAnpaBKit  Kticrbio 
IseOOAbUlllX  nOBpC/KACMHft 
oepxinix  noiipuTiift  KysoaoD 
ii  aeTaAcft 
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Key  for  Table  157:  1.  Designation,  symbol  and  GOST  qr  TU 

varnishes  and  enamels;  2.  Color;  3.  Operating  viscosity 
according  to  VZ-4,  sec  for;  4.  Spraying;  5.  Brush; 

6.  Thinner  (solvent);  its  quantity,  %  (weight);  7.  Covering 
power,  g/m2,  not  more  than;  8.  Strength  during;  9.  Bending, 
mm,  not  more  than;  10.  Impact,  kg  •  cm,  not  less  than; 

11.  Hardness,  not  less  than;  12.  Primer  required;  13. 

Drying  procedure;  14.  Temperature,  °C;  15.  Length,  hours; 

16.  Use;  17.  Varnish  pentaphthalic  No.  170,  GOST  15907-70; 

18.  Colorless;  19.  Solvent,  xylene,  white  spirit  [turpentine 
substitute],  mixtures- of  them  (2:3);  20.  Without  a  primer; 

21.  Additive  to  enamel  PF-115  for  giving  the  last  layer  a 
high  luste'r  (not  more  than  100%  of  the  enamel);  22.  Pentaphthalic 
enamel  PF-115,  GOST  6465-63;  23.  Black;  red;  cerise;  white, 

other;  24.  Solvent,  whits  spirit,  turpentine,  their  mixture; 
10-25%;  25.  GF-020;'  26.  Painting  bodies,  hoods,  trim  of 

buses;  27.  Pentaphthalic  enamel  PF-223,  GOST  14923-69; 

28.  Black,  white;  yellow;  other;  29.  Solvents,  white 
spirit;  their  mixture;  PE-4;  10-25%;  30.  GF-020;  31.  Painting 

exterior  surfaces  of  fuel  tanks  and  fuel  equipment:  32.  Enamels 
of  glyphthalic  emulsion  ZIS,  TU  MKHP  258-43,  259-43,  2180-50, 
2424-50;  33.  Protective,  green,  gray;  34.  Solvent,  white 

spirit,  10-25%;  35.  (for  enamels  BIS-23-70);  36.  GF-020; 

37.  Minutes;  38.  Painting  cabins,  hoods,  trim  of  trucks; 

ZIS-3 —  for  wood  platforms  of  automobiles;  39.  Enamels  of 
glyphthalic  emulsions  GAZ,  TU  YAN  271-61;  40.  Beige; 
turquoise;  olive  green;  gray;  sand  colored;  41.  Ditto; 

42.  GF-020;  43.  Minutes;  44.  Painting  wood  platforms  of 

trucks;  45.  Enamel  of  glyphthalic  GAZ-24,  TU  YAN  247-61; 

46.  Orange;  47.  White  spirit;  10-25%;  48.  GF-020  or 

without  a  primer;  49.  Ditto;  50.  Enamel  of  glyphthalic 
GF-230,  GOST  2364-66;  51.  Black;  dark  blue;  green; 

brown;  the  rest;  52.  On  delivery;  53.  White  spirit, 
turpentine,  their  mixture,  20-30%;  54.  GF-020;  55.  Enamel 

for  general  use  for  exterior  '.rim;  56.  Enamel  of  glyphthalic 
GF-92  electric  insulating,  GOST  9151-59;  57.  Gray  and  red; 

58.  Solvent,  xylene,  toluene;  59.  Without  a  primer;  60. 
Painting,  sheaching  and  components  of  electric  engines  and 
assemblies;  61,  Glyphthalic  enamels  for  small  automobiles, 

TU  MKHP  515-51;  62.  Varied;  63.  Solvent,  toluene,  xylene 

10-20%;  64.  GF-020;  65.  First  coat;  second  coat;  66. 

For  exterior  painting  of  bodies  of  light  automobiles;  67. 
Glyphthalic  enamel,  cold  drying  (KHS) ,  TU  OSH  260-54;  68. 

Varied;  69.  Solvent,  toluene,  xylene;  70.  Without  a  primer; 

71.  For  applying  by  brush  to  small  damaged  areas  of  top  coatings 
of  bodies  and  parts. 
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TABLE  158.  MELAMINE -ALKYD  AND  UREA  ENAMELS 


lUMHCHOBIIlllC. 

OCOSHtWCHHC  U  I'OCT 
yjiH  TV  •**•«!) 


2 

UOCT 


P*0O'JSW  OH3KOOTI 

no  B3-i,  CfK.  M» 


p»gnujiw- 
^  omnia 


OK'>H*HHI) 

w  tAnt- 

naimn 


PoOauHTV^b  'pact- 
oopHtcno),  cro 

KOnHWCCTOO,  •/,  (860) 


yKflUUHC- 

TOCTb. 

o/m*.  ne 
fio/iee 


17 

MeaaMiiHO-anKiiA- 

nan  9M3)ib  MJ1-12, 
rOCT  9754-61 


23 

Han  a.Ma/ib  M/l-729, 
Cry-79-33X-«2 


•  29 

MoMemiiio-a.iKHA- 
Han  sMaab  MlM39, 
Ty  flH  381-63 


34 

MoneaHiio-anKna* 
uan  sMaab  MW-123, 

— 399-63 


18 

Pa3Hhifi 


24 

Kopim- 

noouA 


JO  - 

Pasiibui 


30—34 


M?»5, 


cpiibiA 


20-22 


28—36 


25-30 


16—18 


20-25 


20-25 


19 

Al?  .651,  coJJb- 

BeilT,  CMCCb  KCK* 

aoaa  h  yanr-cmi- 
pwTa  (1*1);  10— 
20% 

.  25 

PasOaunrcab 
PKB-I,  cMccb 
Kcnaoaa  it  6ym. 
amwrn  rmipra 
(1*1);  10-20% 

Gmaein,  kcii- 
non,  Xi  651,  P3  1 
(iipn  onpsuiiiuannn 
b  aacKTpocraTime- 
ckom  no/ie);  12— 
15% 

COflbUCIIT,  KCH- 
aoa,  A«  651;  12— 
15% 


35-100 


45 


g  ripOHIOCTb  npH 

n 

Ttiepaoorb. 

12 

^gPOKIIM  cyniKM  | 

9 

10 

Tpcflyc 

14 

15 

MjrH&e, 
<i«.  Me 
Coat* 

//u»pc. 

Kt'CM, 

UC  MCUCC 

HUM 

Teuncpa 

le/ibnocfb, 

He  uence 

rpyut 

Typ«,  *C 

V 

40 


35 


L6 


hnaua'iciiHc 


40 


40 


0,4— 0,5 


40 


40 


0,45 


0,5 


20 

im>-o2o, 

0>J1-03k. 

0/H)3kk 


26 

M/l-029 


32 

r<P-0)8-2 

0/1-013 

0/I-()3k 


37 

T0-O2O, 

BT-180 


llephhi 


CAOO 

18—20  1  5 — 7  muh 
Bmopoil  oioil 
120-130,  1,0 


18-20 


0,5 


7  7  3ameM 
130-1401  1,0 


140 


100-120 

140-150 


0, 5-1,0 


0,5 

0,25 


22 

UKpaimiuanne 
Ky30BOB,  onepe- 
mm,  xanoiou  aer- 
KOUblX  ailTOMOfill- 
aefi  ii  aDtoOycoB 

28 

OKpauiiinmiHC  a 
oami  caofi  onyT- 
pumiiix  noncpx- 
nocr-iii  7apw  aan 
iicijuftiipoayKTOD 

33 

OKpaiiiiimimie 
KaOiin,  oiiepcmin, 
Kanoroii  rpy30iibix 
anroMoOimcfi  pac- 
mcaiiuaiiiiCM  nan 
i)  aacKTpocTanme- 
ckom  noac 
hg  OKpaimiuaiinc 
paM,  rnaccn  n  apy- 
rnx  nacTCfi  rpy. 
30UHX  aDTOMOCH- 
acfi 
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Key  for  Table  158:  1.  Designation,  symbols  and  GOST  or  TU; 

enamels;  2.  Colors;  3.  Operating  viscosity  according  to  VZ- 
4,  sec,  for;  4.  Spraying;  5.  Dipping  and  pouring;  6. 

Thinner  (solvent),  its  quantity,  %  (weight);  7.  Covering 
power,  g/m^,  not  more  than;  8.  Strength  during;  9.  Bending, 
mm,  not  more  than;  10.  Impact,  kg  *  cm,  not  less  than;  11. 
Hardness,  not  less  than;  12.  Primer  required;  13.  Drying 
procedure;  14.  Temperature,  C;  15.  Length,  hours;  16. 

Use;  17.  Melamine -a lkyd  enamel  ML-12,  GOST  9754-61 ; 

18.  Varied;  19.  No.  651,  solvent,  mixture  of  xylene  and 
white  spirit  (1:1);  10-20%;  20.  GF-020,  FL-03k,  FL-03kk; 

21,  First  layer:  18-20;  5-7  minutes,  second  layer:  120-130; 

1.0;  22.  Painting  bodies,  trim,  hoods  of  light  automobiles 

and  buses;  23.  Melamine -a lkyd  enamel  ML-729,  STU-79-33  KH-62; 
24.  Brown;  25.  Thinner  RKB-1,  mixture  xylene  and  butyl  alcohol 
(1:1);  10-20%;  26.  ML-029;  27.  Van;  28.  Painting  in  one 

coat  experior  surfaces  of  containers  for  petroleum  products; 

29.  Urea-alkyd  enamel  MCH-139,  TU  YAN  381-63;  30.  Varied; 

31.  Solvent,  xylene,  No.  651,  RE-1  (when  painting  in  an 
electrostatic  field);  12-15%;  32.  GF-018-2;  FL-013; 

FL-03k;  33.  Painting  cabins,  trim,  hoods  of  trucks  by¬ 

spraying  or  in  an  electrostatic  field;  34.  Urea-alkyd 
enamel  MCH-123,  STU  14;  35.  Black;  36.  Solvent,  xylene, 

No.  651;  12-15%;  37.  GF-020,  BT-180;  38.  Painting  frames, 

,  chassis  and  other  parts  of  trucks. 
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TABLE  159.  ALKYD-STYROL ,  POLYVINYLACETYLENE , 

PHENOL  AND  CHLORINATED  POLYVINYLCHLORIDE  ENAMELS  AND  VARNISHES 


HdHMciiouaiiiic, 
oOoaiia’iciiuc  h 
1'OCT  xviii  Ty 
swi/icn  ii  amion 


17  18 

AflK.IJJIIO-CTII-  Hupnufi 

po/ibiian  9Mii;ib 

Me- 17,  Ty  yxn 
105-59 


23  24 

Oeiioaofpop.Manb-  Kpacno- 
acriiaiiaii  s.viaab  Kopii'i- 
B-24 1  /  1G  iicnijft 

(Ty  JIH  165-60) 


ri 

u  I’uOo'in: 
no  1)3-4 

C1I3KOCTL 

,  ech, 

prtctlUflll 

uamm 

5  oKyiiaiiiin 
n  oCmtua' 

linn 

34 

BaKcaiiTODaii 
KpacKa  <l>Jl-724-l 
(BTy  JM>  37-62) 


35 

CueTao- 

3eaeiibiH 


19 

20—25 
(u  wiour* 
pocrarn- 
leCKOM 
none 
20—22) 


28  29 

flan  OaKc-aiiTO- 

.us  ,\(l'OCT  90  L— 


36 

flan 

KIICTH 

50— GO 


TC/lb  (PUCTU0|)H* 
T«Jlh> 


20 

CoabDciiT,  KCnaoa 


CTOl”  I. 

d*', 
no  Com  c 


12-14 
flan  ncp- 
no  ro 
cnon; 
18—20— 
ami  UTO- 

poro 

cnon 


25 

CoabaeiiT 


31 

Driinonui)  cniipt 


37 

To  we 


40 

noaimuiinaaiie- 
Tai nan  awaab 
BJ1-515 

(Ty  yxn  i38 — 59> 


42 

^paciio-  20—23 


KOpU'lllC- 

rtUfi 


(ami 

KI1CT1I 

40-50) 


rit’pxaopommao-  Ccpwfi,  20—22 
aan  s.vianb  XB-113  Oenenuil,  I 
(BTy  yxn  181 —  Kpactibif! 

60) 


i’aar.iiuiiTeab 
P  60;  CMCCb  70% 
araannoro  cnnpTa 
n  3o°,'>  bTiimwnno- 
aoatua 

48 

P-'l-f2-r3% 
ciiKKarmja  Ns  u 
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Table  159,  con't 


g  flpomiocTi.,  upii 

11 

12 

13  IVMHW 

ryiMKIi 

9 

HitmCt, 
um,  sir 
6o/ltf 

ID 

y/uipe. 

lie  MCIICH' 

racp 

AOCTb,  HC 

MCHCP 

1  pciyc 

Mlifl 

rpym 

m-  1 

>K1I  XC/Jl" 

hocti>,  * 

16 

ilooni  neimc 

3 

- 

.  0,35 

21 

r<i>-o2o, 

(DJI-OOk! 

UOlhllO 

6C3 

rpyina 

18—20 

0,5— 1,(1 

22 

OKpaumnaHHe  ujac- 
cii  a  flpyrux  qaereii 
auTOMoOiiaefi  83aj.teii 
3Mnjii:  660 

/ 

6 

30 

0,4 

26 

5-241/3 

180 

0,5 

27 

OKpmuiinaiiiie  a 
nua  caon  imyTpemuix 
imiiepx  iiocTeii  Tapm 
it  CMKOfTcfi  flan  hccJj- 
rcii|iofl/KToa 

— 

— 

32 

r<t>-o2o, 

<J)J1-03k 

150 —  IG0 

5— G 

33 

OKpanniDamic  o 
mia  caon  uiiyTpcmixx 
iionepxiKiCTcfi  Ton- 
aiituiwx  Canon  n  cm- 
uoctoi'i  nan  xiacaa 

38 

39 

ro-020, 

«t>;i-u3K 

18-20 

22—24 

OKpaiminaimc  ex, 
nocioii  nan  Macao 
n  noflM  roToimr  no- 
pea  yroTpooaciiiic.M 
ii3  O.iKcaiiTouoro  jut- 
mi  —72%.  umiKonoro 
Kpoiia  —17%,  aaio- 
'tii'iiifiiofi  nyflpu 

—  1 !  Vo 

30 

0,4 

44 

Rc3  rpyii- 
ia 

18— 2;i 
1211 

24 

1 

45 

OKpatmmamte  Tapio 
ii  cmkocicIi  uaii  Ton- 
anua  n  xiacaa 

1 

60 

0,3 

49 

nn-020, 

<1>J1-03k 

18-23 

3 

, 

50 

ilan  iiapywiioro 
oitpaiiinuaiiiin  k.tGiiii 
n  oncpoiinn  rpy3o 
jiux  imioMoCiiac-H 

£0  / 
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Key  for  Table  159:  1.  Designation,  symbols  and  GOST  or  TU  of 

enamels  and  varnishes;  2.  Color;  3.  Operating  viscosity 
according  to  VZ-4,  sec,  for;  4.  Spraying;  5.  Dipping  and 
pouring;  6.  Required  thinner  (solvent);  7.  Covering  power 
g/m2,  not  more  than;  8.  Strength,  during;  9.  Bending,  mm, 
not  more  than;  10.  Impact,  kg  •  cm,  not  less  than;  11. 

Hardness,  not  more  than;  12.  Primer  required;  13.  Drying 
procedure;  114.  Temperature,  °C;  15.  Length,  hours; 

16.  Use;  17.  Alkyd-styrol  enamel  MS-17,  flJ  UKHF  105-59; 

18.  Black;  19.  20-25  (in  an  electrostatic  field  20-22); 

20.  Solvent,  xylene;  21.  GF-020,  FL-03k:  can  be  without 

primer;  22.  Painting  chassis  and  other  parts  of  automobiles 
instead  of  enamels  660;  23.  Phenol-formaldehyde  enamel  B-241/16 

(TU  YAN  165-60) ;  24.  Brick  red;  25.  Solvent;  26.  B-241/3; 

27.  Painting  in  two  layers  of  internal  surfaces  of  containers 
and  vessels  for  petroleum  products;  28.  Bakelite  varnish  A 
(GOST  901-56);  29.  Light-green;  30.  12-14  for  layer; 

18-20  for  second  coat;  31.  Ethyl  alcohol;  32.  GF-020, 

FL-03k;  33.  Painting  in  two  layers  of  internal  surfaces  of 

fuel  tanks  and  vessels  for  oil;  34.  Bakelite  paint  FL-724-1 
(VTU  LF  37-62;  35.  Light-green;  36.  For  brush  50-60; 

37.  Ditto;  38.  GF-020,  FL-03k;  39.  Painting  vessels  for 

oil  and  water.  Prepared  before  use  from  bakelite  varnish--- 
72%,  zinc  chrome  pigment —  17%,  aluminum  powder —  11%; 

40.  Polyvinylacetate  enamel  VL-515  (TU  UKHP  138-59); 

41.  Brick  red;  42.  20-23  (for  brush  40-50);  43.  Thinner 

R-60:  mixture  70%  ethyl  alcohol  and  30%  ethylcellulose; 

44.  Without  primer;  45.  Painting  containers  and  vessels  for  fuel 
fuel  and  oil;  46.  Chlorinated  polyvinylchloride  and  enamel 
KHV-113  (VTU  UKKP  181-60);  47.  Gray,  green,  red;  48.  R-4  -h 

2  3%  desiccant  No.  63;  49.  GF-020,  FL-03k;  50.  For 

exterior  painting  of  cabins  and  trim  ofj  trucks.  ^ 
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TABLE  160.  BITUMINOUS -OIL,  OIL-ASPHALT  AND  OIL  VARNISHES  AND  ENAMELS 
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Roy  for  Table  160:  1.  Designation,  symbols  and  GOST  or  TU; 

2.  Operating  viscosity  according  to  VZ-4,  sec,  for;  3.  Spraying; 
4.  Dipping;  5.  Thinner  required;  6.  Covering  capacity,  g/m-, 
not  more  than;  7.  Strength  during;  8.  Bending,  mm,  not  more 
than;  9.  Impact,  kg  •  cm,  not  less  than;  10.  Hardness,  not 
less  than;  11.  Drying  procedure;  12.  Temperature,  °C;  13. 

Length;  14.  Use;  15.  Varnish  BT-577  GOST  5634-70;  16. 

Solvent,  xylene,  white  spirit;  17.  24  hours;  30  minutes; 

18.  As  a  primer  when  painting  frames  and  chassis  of  automobiles; 

19.  Varnish  BT-123,  GOST  2347-69;  20.  For  brush;  21. 

Ditto;  22.  Minutes;  23.  Painting  wheel  discs,  frames,  chassis 
of  trucks  with  enamel  BT  180;  24.  Varnish  BT-569,  GOST  14690-69; 

25.  Minutes;  26.  Painting  engine  parts;  27.  Varnish  BT-783, 
acid-resistant,  GOST  1347-67;  28.  Solvent,  white  spirit; 

29.  Hours:  30.  Painting  in  two  layer  surfaces  which  come  in 
contact  with  battery  acid  vapors;  31.  Automotive  paint  No.  132, 

TU  MKHP  277-47;  32.  White  spirit;  33.  Minutes;  34. 

Painting  automobile  radiators  with  ribbed  surfaces;  35.  Enamel 
BT-180,  GOST  2346-69;  36.  White  spirit,  solvent,  xylene; 

37.  Minutes;  38.  As  a  primer  under  varnish  BT-577  and  BT-123; 

39.  Enamel  BT-538,  GOST  14689-69;  40.  Ditto;  41.  Minutes; 

42.  Painting  cylinders  and  other  engine  parts;  43.  Enamel 
BT-539,  GOST  14690-69;  44.  Ditto;  45.  Minutes;  46. 

Painting  frames,  chassis  and  other  automotive  parts;  47. 

Enamel  No.  124,  TU  YAN  220-60;  48.  Turpentine,  solvent, 

xylene;  49.  Minutes;  50.  Ditto;  51.  Paint  BT-177, 

GOST  5631-70 ;  52.  Solvent,  xylene,  white  spirit;  53. 

24  hours;  30  minutes;  54.  Prepared  by  mixing  varnish  BT-577 
with  aluminum  powder;  55.  Oil  enamel  No.  1433,  heat  resistant, 

TU  MKHP  4384-55;  56.  (For  brush);  57.  Solvent,  white  spirit; 

58.  24  hours;  50  minutes;  59.  Painting  metallic  and  wood 

platforms  of  trucks. 


i  J  i  i 

§  3.  Primers 

Primers  come  as  suspensions  of  pigments  and  fillers  in  varnish  or 
drying  oil.  When  it  is  necessary  it  is  acceptable  to  add  solvents  (thinners) , 
desiccants,  and  stabilizers  to  primers. 

Primers  vary  in  their  pigment  content: 

with  inert  pigments  (minium,  white  lead  and  so  forth),  for  example 
primer  GF-020; 

with  passivated  pigments  (zinc  pigment,  chromate  and  so  forth),  for 
example,  primer  FL-015,  GF-017  and  others.  In  primer  B-241/3,  0.57. 
desiccant  is  also  added  before  use.  For  speeding  up  the  drying  process 
of  primers  FL-03k  and  FL-03kk,  2-37.  (not  more  than  57.)  of  desiccant  No. 

63,  64,  or  7640  is  added; 
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parkerizing  [rust  proofing  process],  which  contain  phosphoric  acid, 
chromate  and  polyvinylbutyral.  These  primers  adhere  well  to  black  and 
colored  metals.  When  applying  primers  to  the  surface  of  metal,  an  anti¬ 
corrosive  phosphate  film  is  formed.  Primers  GF-020,  FL-03k  and  so  forth 
are  applied  on  top  of  parkerizing  primers  VL-02,  VL-08  and  VL-023. 

Parkerizing  primers  consist  of  two  components:  film-forming  bases 
and  acetic  thinners  (15%  solution  of  orthophosphoric  acid  in  alcohol) , 
which  is  mixed  before  use.  Depending  on  the  metal  being  painted  the 
ratio  of  base  to  thinner  correspondingly  consists  of: 

On  carbon  steel  On  alloy  steel, 

non-ferrous  metals  and 
alloys 


VL-02  and  VL-08  4:1  8:1 

VL-023  5:1  10:1 


After  mixing  the  primer  stands  for  30  minutes,  after  which  20-40% 
of  the  solvent  is  added  to  the  mixture  for  operating  viscosity.  The 
time  period  for  using  the  prepared  primer  depending  on  temperature  will 
be: 


Temperature,  °C  Time  Period  for  Use,  Hours 


-10 

-  +10 

24 

10 

-  20 

8 

20 

-  30 

6 

30 

-  40 

4 

Primers  (first  coats)  are  applied  on  surfaces  which  have  first  been* 
prepared  for  painting;  they  are  the  connective  layer  between  the  metal 
(wood)  and  succeeding  layers  of  paint  or  varnish  coatings,  and  therefore 
must  possess  superior  adhesion.  Primers  are  applied  by  spraying,  brush, 
dipping  or  pouring.  Thickness  of  the  first  layer  is  usually  15-20 
micrometers . 

Indicators  of  quality  of  the  primers  are  presented  in  Table  161. 


§  4.  Spackling 

Speckling  (Table  162)  is  a  paste  type  material  made  up  of  varnish 
(or  drying  oil) ,  pigments  and  fillers  (usually  chalk) .  [  The  next 
sentence  is  illegible.  ] 

Spackling  serves  to  remove  and  even  out  flaws  in  painted  surfaces; 
they  are  applied  in  paste  form  using  a  spatula  (blade)  when  filling  large 
flaws  (spot  spackling)  or  in  the  form  of  liquid  by  paint  spraying  with 
a  large  size  nozzle  (total  spackling).  Spackling,  with  the  exception  of 
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epoxy  spackling  is  applied  in  layers  with  a  thickness  of  0.5  mm; 
repeated  spackling  occurs  only  after  drying  of  the  first  layer  of  spackling. 

The  total  thickness  of  the  entire  spackling  layer  must  not  exceed  2  mm 
in  order  to  avoid  cracking  and  peeling  of  the  spackle  during  vibration  and 
occasional  mechanical  action  on  the  painted  surface. 

Spackle  must  not  be  dislodged  under  the  spatula  and  must  be  satisfactorily 
sprayed  with  the  paint  sprayer.  After  drying,  when  the  thickness  of  the 
layer  is  0.5  mm,  the  surface  of  the  spackling  must  be  even,  uniform, 
without  scratches,  bubbles,  cracks,  granules  of  undissolved  pigment  and 
mechanical  additives.  The  dried  spackle  (PF-00-2  and  KF-00-3)  must  permit 
polishing  with  a  piece  of  pumice  and  water  or  water-resistant  sandpaper 
No.  4-8  (remainder). 

Spackle,  besides  MF-006  and  EP-0010,  is  intended  for  leveling  and 
correcting  primed  metallic  or  wood  surfaces,  and  also  $or  correcting 
exposed  layers  of  enamel.  Spackle  MS-006  is  used  for  filling  small 
'  damaged  areas  on  primed  surfaces,  and  also  on  surfaces  primed  and  coated 
with  enamel. 

Spackle  EP-0010  is  a  primer-spackle  intended  for  leveling  both  primed 
and  un-primed  surfaces  with  deep  defects  up  to  15  mm.  For  applying  EP-0010 
by  spraying  a  solvent  is  added  for  viscosity  24-28  sec,  according  to 
viscosimeter  VZ-4  at  20°C.  Before  use  for  every  hundred  parts  by  weight 
of  spackle  EP-0010,  8.5  parts  by -weight  of  hardener  No.  1  is  added 
(507.  solution  of  heitamethylenediamine  in  alcohol. 

For  strengthening  the  consistency  in  epoxy  spackle,  asbestos  or 
iron  powder  is  added,  thoroughly  mixed  and  only  after  this  is  the 
hardening  agent  added.  The  life-capability  (industrial  stability)  of  the 
prepared  epoxy  spackle  paste  is  one  to  two  hours,  and  thinned  with  a  solvent--- 
up  to  24  hours.  *  ' 

Spackles  175  and  185  prepared  with  hot  drying  on  a  base  of  glyphthalic 
resin  and  intended  for  application  with  a  paint  sprayer  on  primer  GF-020 
under  nitrocellulose  enamel. 

The  first  coat  of  emulsion-glyphthalic  No.  201  is  used  for  evening 
out  specific  pores  and  bubbles  with  a  spatula  after  priming. 
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TABLE  161 
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Table  161,  con' t 


125-130  0,5 

160  0,25 


rpyiiTonamic  xysoBOB  it  kb6hh  rpy30- 

BUX  BBTOMOOlUiCfi 


18-20  |  0,25 

a  a  r  e  m 


140 

0,5 

135-145 

0,5 

135-145 

0,5 

15-25 

48 

100-110 

0,5 

76-80 

1 

100- III. 

1 

120 

0,5 

18-20 

16 

CO — 70  ■ 
Ml— 110 

3 

1 

160 

0,25 

lk) 

0,5 

I&-20  0,5 

dj  3  a  t  e  m 

120  | 

1 

18—20  2 
60-65  0,5 


rpyii'Mtin,TjvicnK8  ana  nyaoBOB  nerKo 
BblX  .IBTOMOGsi.lDfl 

r  27 

1  pyiiTainfiT.'ieiiKit  an n  Kysonon  h  one- 
peiiini  niiTOMoSitneiii  rcp-OlS-2  n  018-4 
a  b.iciu  pocruTHwccKOM  none;  r<I>-018-3 
KfiicKopat-iiwaMTeacM 

'  0  I'  Knncciue  BTOporo  wnaTneBowioro 
caom  _r,l>-019-0  b  BacK^pocTarimccKOM 
noaei  r<I>-018-7  KpaoKopaciimjiiTO/ieM 

:4  OciiOBitofi  mm  ppyiiTa  ann  Goabimmcr- 
aa  aBTOMoflnaeft 

:  8 

AepCBfliiiibie  n/ianpopMu  rpysoowx 
anTOMoOimefi 

12  r 

rpyiiT-mnaTacBKH  ann  3aaenKii  nopoB- 
HOCTCil  osaMcii  rpyma  TO- 20  ii  uinarne- 
bok  175  ii  185  noa  miTpo»Ma/ib 

6  MeTnnnimeeKiie  h  acpeBaiuibie  acra/m 
auTOMoOnaoil 


Kyaoua  auTOMoCn/ien  nocno  (poafiani 
POIIUIIIIX 

npeaiiapiiie;ibiio  3a<inmeiuibie  BiiyTpeu- 
iuie  uoBcpxiiocTii  Tonamnibix  6aKOB  c  no- 
caeayiomiiii  iiaiieccmiCM  SKta-nn  B-241/I6 
E0  p 

Biiyipeiiniie  noBcpxiiocTii  Tapbi  non 
ueilnenpoayKTU,  sKcnnynTiipye.'.ioii  npii 
TBMiicparypax  ot— 50  ao  +  SO^C 

63P3MM  anTOMoCn/ieii 


.  18-20  2 
60-65  0,5 


KaOiiiiki  rpy30Bbix  auTOMoOnacil 


■330- 


i 


ft 


I 


i 


P 


i 


Is 


Key  for  Table  161:  1.  Brand  of  primer;  2.  Color;  3.  Thinner; 

4.  Working  viscosity  according  to  VZ  4  at  18-20°C,  sec,  for 
application;  5.  By  sprayer;  6.  By  brush;  7.  By  dipping; 

8.  Drying  procedure;  9.  Temperature,  °C;  10.  Length,  hours; 

11.  Strength  of  the  film  during;  12.  Bending,  mm,  not  more 
than;  13.  Impact,  kg  *  cm,  not  less  than;  14.  Use  of  primer; 
15.  GF-017  (TU  YAN  257-61);  16.  Dark  brown;  17.  Solvent; 

18.  Priming  bodies  and  cabins  of  trucks;  19.  GF-018  (TU  YAN 
234-62);  20.  Brick  red;  21.  Solvent,  xylene;  22.  Then; 

23.  Primer-spackler  for  bodies  of  light  automobiles;  24. 

GF-018-2 ,  018-3  and  018-4  (TU  YAN  234-62);  25.  Yellow,  cerise; 

26.  Ditto;  27.  Primer-spackling  for  bodies  and  trim  of 
automobiles,  GF-018-2  and  018-4  in  an  electrostatic  field; 

GF-018-3  with  a  paint  sprayer;  28.  GF-018-7  and  019-0 

(TU  YAN  309-62);  29.  Gray;  30.  As  the  second  spackling  layer: 

GF-019-0  in  an  electrostatic  field;  GF-018-7  with  a  paint 
sprayer;  31.  GF-020  (formerly  138),  GOST  4056-63;  32.  Brown; 

33.  Solvent,  xylene,  turpentine;  34.  Basic  type  of  primer  for 
the  majority  of  automobiles;  35.  No.  186  of  glyphthalic 
emulsion  (TU  MKHP  330-47);  36.  Solvent,  white  spirit; 

37.  By  pouring;  38.  Wood  platforms  of  trucks;  39.  No.  188 
and  No.  178  (VTU  YAN  159-59);  40.  Gray  and  brown;  41.  Solvent, 

xylene;  42.  Primer-spackle  for  covering  unevenness  instead  of 
primer  GF-20  and  spackle  175  and  185  under  nitrocellulose  enamel; 
43.  FL-03k  and  FL-03kk  (GOST  9109-59);  44.  Brown,  brick  red; 

45.  Xylene,  solvent  or  mixture  (1:1)  with  white  spirit;  46. 
Metallic  and  wood  parts  of  automobiles;  47.  Fl-015  (TU  YAN 

73-58);  48.  Black;  49.  White  spirit  or  mixture  (1:1)  with 

solvent;  50.  Bodies  of  automobiles  after  parkerizing;  51. 

B-241/3  gasoline-resistant  (TU  YAN  164-60);  52.  IJrick  red;  ^ 

53.  Xylene,  solvent;  54.  Previously  protected  interior  surfaces 
of  fuel  tanks  with  subsequent  application  of  enamel  B-241/16; 

55.  ML-029  gasoline-resistant  (STU  79-34  KH-62) ;  56.  Ditto; 

57.  Mixture  of  xylene  and  butyl  alcohol  (1:1);  58.  By  pouring; 

59.  Then;  60.  Interior  surfaces  of  containers  of  petroleum 
products,  operating  at  temperatures  from  -50  to  +50°C;  61. 

No;  148  nitrocellulose  (TU  MKHP  2032-49);  62.  Black;  63. 

Frames  of  automobiles;  64.  Nitroglyphthalic  NTS-081  (TU  MKHP 
1945-49);  65.  Brown;  66.  Cabins  of  trucks;  67.  Parkerized 

(GOST  12707-67):  VL-02;  VL-08;  68.  Greenish-yellow;  69. 

RFG-1  (mixture  of  ethyl  and  butyl  alcohol  3:1);  70.  Priming  of 

metallic  surfaces,  which  substitutes  for  previous  parkerizing  of 
painted  surfaces,  and  also  for  protecting  metal  during  storage 
between  operations;  71.  VL-023;  72.  Protective-green;  73. 

No.  648,  R-6  toluene,  xylene;  74.  Nitrocellulose  62  (TU  MKHP 
275-47);  75.  Gray;  76.  For  sub-priming  of  small  (up  to  10 

cm**)  areas  on  metal  when  retouching  polished  areas;  77.  PF-033 

water-soluble  (STU  14  21-64) ;  78.  Black;  79.  Water;  80. 

67 

Priming  bonderized  bodies,  fenders  of  trucks;  81.  Primer  for 
wheels,  (TU  MKHP  4491-56) ;  82.  Straw-colored;  83.  Solvent, 

xylene;  84.  Wheels  of  light  automobiles. 
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TABLE  162 


SPACKLING 
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Key  for  Table  162:  1.  Indicators;  2.  Brands  of  spackle  (GOST 

10277-62);  3.  PF-00-2;  4.  KF-00-3;  5.  MS-00-6;  6.  NTS 

00-7;  7.  NTS -00-8 ;  8.  NTS-00-9;  9.  EP-00-10;  10.  TU  MKHP 

331-48;  11.  No.  175;  12.  No.  185;  13.  TU  MKHP  265-41; 

14.  No.  201;  15.  Former  brand;  16.  LSH-1;  17.  AM;  18. 

AS-395-1 ;  19.  ASH-24;  20.  ASH-30;  21.  ASH-32;  22. 

E-4021 ;  23.  Color.  24.  Brick  red;  25.  Red;  26.  Rose 

colored;  27.  Brick  red;  28.  Protective;  29.  Yellow; 

30.  Brick  red;  31.  Rose  colored;  32.  Gray;  33.  Brown; 

34.  Content  of  dry  residue,  %,  not  less  than;  35.  Viscosity 
of  spackle,  thinned  with  acetone  (for  MS-06---  xylene)  in  a 
ratio  4:1  at  temperature  20°C,  sec:  according  to  viscosimeter  VZ 
-1;  according  to  viscosimeter  VZ-4;  36.  not  less  than; 

37.  Drying  time,  hours,  not  more  than:  at  temperature  18-22°C; 
at  temperature  65-70°C;  at  temperature  80°C;  at  temperature  100°C 

38.  Operating  viscosity;  39.  Strength  of  the  spackled  layer 

during  bending,  mm,  not  more  than:  after  drying;  after  thermal 
aging;  40.  Strength  of  spackled  layer  during  impact,  kg  •  cm, 
not  less  than;  41.  Thinner  for  thinning  to  operating  viscosity 
when  applying  spackle  with  a  paint  sprayer;  42,  White  spirit, 
turpentine  mixture  of  white  spirit  and  solvent  (1:1);  43. 

Xylene,  solvent  No.  646;  44.  Thinner;  45.  PDV,  solvent 

No.  646;  46.  Thinner  R-40,  ethyl-Cellosolve,  solvent  No.  646; 

47.  Solvent,  xylene;  48.  Turpentine. 


TABLE  163.  SOLVENTS  AND  COMPONENTS 
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Key:  1.  Quality  indicators;  2.  Acetone,  GOST  2768-60;  3. 

Dichloroethane,  GOST  1942-63;  4.  Ethyl  alcohol,  GOST  11547-65; 

and  8314-57;  5.  Butyl  alcohol,  GOST  5208-50  and  13035-67; 

6.  Ethylacetate;  7.  Butylacetate ;  8.  Aroylacetate;  9. 

Turpentine,  GOST  1571-66;  10.  Ethyl-Cellosolve;  GOST  8313-60; 

11.  GOST  8981-59;  12,  Density  at  20°C,  kg/m^;  13.  Temperature, 

°C:;  14.  At  the  beginning  of  distillation;  15.  At  the  end 

of  distillation;  16.  Volatility  compared  to  esters;  17. 
Inflammability:  18.  Flash  point,  °C;  19.  Temperature  of 

spontaneous  combustion,  °C;  20.  Limits  of  flammability,  7.: 

21.  Lower;  22.  Upper;  23.  Limit  of  acceptable  concentration 
of  water  vapor  in  the  air,  mg/m^. 


-335- 


TABLE  164.  SOLVENTS,  THINNERS  AND  THEIR 
COMPONENTS  ON  A  GLYPHTHALIC,  PENTAPHTHALIC  AND 
MELAMINE-ALKYD  base 


1 
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Table  164,  con't 
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50 

Key  for  Table  164:  1.  Quality  indicators;  2,  RC-2,  TU  MKHP 

1763-52;  3.  651,  TU  MKHP  4537-56;  4.  R-40,  VTU  UKHP  85-59; 

5.  White  spirit,  GOST  3134-52;  6.  Solvent,  GOST  1928-50; 

7.  Benzene,  GOST  8448-61;  8.  Toluene,  GOST  4809-41  and 
9880-61;  9.  Xylene,  GOST  9949-62;  10.  Density  at  20°C, 

kg/nr;  11.  Composition,  7.  (weight;  12.  White  spirit; 

13.  Solvent;  14.  Toluene;  15.  Xylene;  16.  Acetone; 

17.  Ethyl-cellulose;  18.  Butyl  spirits;  19.  Temperature,  °C; 
20.  Start  of  distillation,  not  lower  than;  21.  Not  higher  than 
22.  End  of  distillation,  not  higher  than;  23.  Volatility 
according  to  ether;  24.  According  to  xylene;  25.  Content  of 
sulfur,  Z,  not  more  than;  26.  Inflammability:  27.  Flash 
point;  28,  Temperature  of  spontaneous  combustion;  29. 

Limits  of  flammability,  7.  (volume):  30.  Lowest;  31. 

Highest;  32.  Approximate  acceptable  concentration  of  vapor 
in  air  mg/ra^. 
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TABLE  165 .  SOLVENTS  AND  THINNERS  FOR  MATERIALS 
ON  NITROCELLULOSE  AND  ETHYLCELLULOSE  BASES 
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Table  165,  con't 
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Key  for  Table  165:  1.  Quality  indicators;  2.  Solvents; 

3.  Thinners;  4.  646,  GOST  5630-51;  5.  647,  GOST  4005-48; 

6.  648,  GOST  4906-48;  7.  649,  TU  MKHP  1817-48;  8.  650. 

TU  MKHP  2696-55;  9.  PDV,  GOST  4399-48;  10.  PE-1,  TU  MKHP 

KU  367-54;  11.  Density  at  20°C,  kg/iP;  12.  Composition,  % 

(weight):  13.  Ethyl  alcohol;  14.  Butyl  alcohol;  15. 

Ethylacetate;  16.  Butylacetate;  17.  Amylacetate ;  18. 

Ethyl-Cellosolve;  19.  Toluene;  20.  Xylene;  21.  Acetone; 

22.  Volatility  compared  to  ethyl  ether;  23,  Compared  to 
gasoline  0.3;  24.  No.  of  coagulants  (compared  to  gasoline), 

%;  25.  Presence  of  moisture;  26.  Inflammability:  27. 

Flash  point,  °C;  28.  Spontaneous  combustion,  °C;  29. 

Lower  limit  of  explosiveness  at  760  mm,  mercury  column  and 
20°C;  30.  7o  (total);  31.  g/m^;  32.  Limit  of  tolerance  in 

concentrations  according  to  the  most  toxic  components  (aromatic 
hydrocarbons),  mg/nr. 

§'  5.  Auxilliary  Materials 

Solvents  and  Thinners  (Diluents) 

Solvents  and  thinners,  single -component  organic  liquids  or  mixtures 
of  these  in  various  combinations,  arc  used  for  preparing  paint  and  varnish 
materials  for  opei'ating  viscosity.  All  solvents  and  thinners  are  volatile 
homogeneous  and  colorless  liquids.  Basic  properties  of  the  solvents  and 
thinners  are  presented  in  Tables  163,  164,  165. 

The  composition  of  the  solvent  is  selected  in  order  to  guarantee 
optimal  conditions  for  drying  the  paints  and  varnish  materials,  adequate 
pouring  capability  and  density  of  the  film  applied. 

In  view  of  the  high  toxicity  of  gasoline,  its  use  as  a  solvent  is 
limited. 


Standard  Quality  Indicators  of  the  Solvents 

Volatility  compared  to  ethyl  ester  (or  xylene)  shows  the  speed  of 
evaporation  of  the  solvent  (thinner)  being  tested  in  comparison  with  the 
speed  of  evaporation  of  ethyl  ester,  taken  by  unit.  The  higher  this 
indicator,  the  slower  is  the  evaporation  of  the  solvent  and  the  slower 
the  paint  and  varnish  materials  prepared  with  such  a  solvent  dry. 

The  number  of  coagulants,  compared  to  benzene  (or  gasoline)  shows 
the  quantity  of  benzene  (gasoline)  in  %  by  weight,  which  must  be  added  to 
a  3%  solution  of  nitrocellulose  at  the  start  of  its  coagulation 
(curdling);  the  larger  the  value  of  this  indicator,  the  better  the 
solvent. 

The  presence  of  moisture  shows  the  relationship  of  the  volumes  of 
tested  solvents  and  benzenes  in  a  mixture, , which  during  shaking  does  not 
get  cloudy  due  to  the  separation  of  microdroplets  of  water.  The  larger 
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the  ratio  the  less  water  is  contained  in  the  solvent. 

Inflammability  of  the  solvent  is  characterized  by  the  flash  point 
and  spontaneous  combustion  and  by  the  limits  of  explosiveness.  The  lower 
the  temperature  shown  and  the  smaller  the  size  of  the  lower  limit  of 
explosiveness,  and  the  broader  the  limits  of  explosiveness,  the  greater  the 
fire  risk  of  the  solvent  (and  correspondingly  the  paint  and  varnish 
material  using  such  a  solvent). 

Toxicity  of  vapors  of  solvents  (thinners)  is  characterized  by  the 
size  of  the  limiting  acceptable  concentration  of  these  vapors  in  air  of 
the  production  rooms.  The  higher  this  indicator,  the  lower  the  toxicity 
of  the  solvent. 

The  toxicity  of  combined  solvents  is  evaluated  according  to  the 
content  of  the  vapors  of  the  most  toxic  components,  usually  toluene  or 
benzene. 


Compounds  for  Removing  Old  Paint 

Old  paint  and  varnish  coatings  are  completely  removed  during  major 
repair  work  of  assemblies  (automobile  parts)  or  when  there  is  significant 
(more  than  one  third  of  the  surface)  deterioration.  Partial  removal 
of  the  old  coating  occurs  during  spot  touch  ups  (repair).  In  this  case  a 
minimum  amount  of  old  paint  must  be  removed  by  removing  only  the 
deteriorated  sections  of  the  coating,  preserving  if  possible  the  old 
primer  layer,  the  removal  of  which  is  justified  only  when  it  has  deter¬ 
iorated. 

Old  coatings  are  removed  by  a  mechanical  method  (sandpaper  processing, 
abrasion,  steel  brushes,  scrapers,  scrubbers  and  so  forth),  by  burning, 
by  a  chemical  method  (most  frequently  by  alkali  preparations)  or  by 
paint  removers. 

Complete  deterioration  of  the  old  paint  is  attained  by  processing 
the  parts  in  a  bath  with  a  hot  solution  of  caustic  soda.  When  the 
concentration  of  the  caustic  is  10%  and  the  temperature  is  75°C,  it  must 
remain  there  8  minutes  for  dissintegration  of  nitrocellulose  enamel 
with  a  multi-layer  paint  and  varnish  coating.  With  a  lower  concentration 
of  the  solution  and  temperature,  processing  time  must  be  increased. 

For  coatings  of  other  materials,  the  processing  time  in  a  10%  solution- 
of  sodium  hydroxide,  the  time  is  increased  to  20-30  minutes  (temperature 
75-80°C) . 

For  spot  removal  of  an  old  coating,  alkali  pastes  or  alkalai 
compressors  are  used  (Table  166) . 

The  alkali  compound  is  smeared  on  the  coating,  remains  there  for 
30-60  minutes,  after  which  the  compound  is  removed,  the  coating  thoroughly 
washed  with  water,  and’  the  disintegrated  paint  eliminated  with  a  scrubber. 
It  is  impossible  with  alkali  compounds  to  remove  paint  from  non-ferrous 


■342- 


metals,  especially  from  aluminum.  For  preparing  an  alkali  paste,  0.5  kg 
colophony  powder  is  mixed  in  0.5  liters  of  cold  water,  added  to  a  50% 
solution  of  caustic  soda  and  after  mixing  5  liters  of  boiling  water  are 
added. 

For  partial  removal  of  paint,  paint  removers  are  used,  which  are 
mixtures  of  various  solvents  and  under  whose  effect  the  coating  swells, 
expands  and  separates  from  the  metal.  Paint  removers  (Table  167)  can  be 
replaced  by  ordinary  solvents. 


Compounds  for  Degreasing 

For  removing  greasy  and  oily  films  and  traces  of  heavy  petroleum 
products  from  metallic  surfaces  being  prepared  for  painting,  various 
organic  solvents  can  be  used:  white  spirit,  gasoline-solvent  BR-1  and 
others.  The  surface  being  prepared  is  thoroughly  moistened  with  the 
solution  by  a  rag  or  put  in  a  bath  of  the  solution  (small  parts  or  parts 
with  complex  configuration).  It  is  dried  by  blasting  with  air. 

The  most  effective  alkali  preparations  (Table  168)  are  those  which 
remove  the  grease  and  the  oil  by  separating  them  from  the  metal.  Alkali 
degreasing  is  done  in  baths  or  by  washing  in  a  stream  of  the  solution 
using  a  pump. 

After  alkali  degreasing  of  the  surface  it  is  thoroughly  washed  in 
warm  water  (50-70°C)  and  neutralized  with  an  acetic  solution  consisting 
of  chromium  anhydride  (5  g/()  and  phosphoric  acid  (5  g /l). 


Compounds  for  Removing  Scale  and  Rust 

Scale  and  rust  are  removed  from  the  prepared  surface  by  a  mechanical 
method  (abrasives,  steel  brushes,  sanddng  equipment),  by  thermal 
process  (gas  flame  cleaning)  and  by  chemical  methods  (scouring) .  The 
compounds  for  scouring  are  presented  in  Table  169. 


Compositions  of  Solutions  for  Ultrasonic  Cleaning 

During  ultrasonic  cleaning  of  metallic  surfaces  put  in  baths  of 
cleaning  solutions,  the  length  of  time  of  the  operation  is  cut  by  5-10 
times  and  the  quality  of  the  cleaning  is  improved.  The  compositions  of 
the  solutions  for  ultrasonic  cleaning  are  selected  depending  on  the 
metal  being  cleaned  and  the  cleaning  task  (Table  170) . 


Compositions  for  Accelerated  Parkerizing 

For  creating  an  anti-corrosion  sublayer  under  the  primer  and  for 
improving  the  adhesion  of  the  surface  of  ferrous  metals,  they  are  subjected 
to  parkerizing.  Phosphate  films,  thickness  2-3  micrometers,  form  during 
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contact  of  cleaned  and  degreased  surfaces  of  metal  done  with  hot  solutions 
of  zinc  monophosphate  with  additives  of  certain  other  substances,  by 
being  submerged  in  a  bath  or  processed  with  a  stream  of  the  solution 
using  the  pump.  After  processing  of  the  metallic  surface  with  phosphate 
solutions  (Table  171)  they  are  demineralized  with  water  or  condensed 
steam  and  pacified  by  a  0.01-0.1%  solution  of  chromium  anhydride  for  a 
period  of  60-70  seconds. 

For  improving  the  process  of  parkerizing  before  immersion  in  a  bath, 
the  metal  surface  is  smeared  with  0. 3-0.5%  solutions  of  sodium  nitrite 
(65-70°C  for  60-70  sec). 

At  the  present  time,  parkerizing  is  done  not  only  during  the  production 
of  light- automobiles ,  but  also  during  their  repair.  For  full  repainting 
of  the  cabin,  hot  parkerizing  is  done  by  immersion,  and  during  spot 
repair  (welding,  straightening,  patching  and  so  forth)  for  renovating 
disintegrated  phosphate  film,  cold  solutions  are  used  put  on  with  a 
brush  por  30  minutes,  after  which  the  sections  of  the  cabin  being  repaired 
are  washed  3  times  in  hot  water.  The  compounds  for  parkerizing  during 
repair  are  presented  in  Table  172. 


Compounds  for  Noise-Absorption  and  Anti-Corrosion 

Before  applying  the  primer  to  the  body  surfaces,  various  pastes  and 
mastics  are  put  on  (Table  173)  for  decreasing  noise  from  vibration  of 
metal,  preventing  corrosion  and  so  forth. 


Compounds  for  Finishing  the  Coatings 

When  painting  separate  layers  of  paint  (enamel)  polishing  is  done 
between  each  coat.  Sometimes  the  last  layer  of  the  coating  is  polished 
before  it  is  buffed.  Finishing  compounds  are  presented  in  Table  175. 


Compounds  for  Upkeep  of  the  Coatings 

Upkeep  of  paint  and  varnish  coatings  involves  protecting  them  from 
premature  aging  and  includes  application  of  prophylactic  compounds  and 
timely  renovation  of  luster  by  polishing  preparations  (Table  174). 

For  cleaning  dirt  from  them,  various  washing  compounds  are  used. 

Washing  compounds,  for  the  exterior  surfaces  of  equipment,  which 
operate  inside  a  room,  are  aqueous  solutions  of  one  of  the  following 
substances,  %: 
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Sulfanol  .  .  ........  2.5 

Secondary  alkyl  sulfates  (compound  progress')  ....  1.5-3 

Detergent  mixture  of  sulfonaphthenic  acid .  4 

Sulfates  of  synthetic  fatty  alcohols  .  2 

Furfurol . . .  4 

Alkylacrilsulfonate  (Powder  "Novost"')  .  4-5 

Azolat  brand  A  or  B . 1.5-3 

Household  soap  0.5%  +  soda  ash  2 


For  increasing  the  strength  of  the  washing  compound,  one  can  add  to 
them  2-4 %  oxalic  acid.  Compounds  for  very  dirty  parts  are  presented  in 
Table  176. 

Washing  compounds  are  applied  on  the  surface  in  cold  form  by  a  stream, 
by  brush,  by  paint  brush  or  by  a  sprayer,  are  held  for  10-15  minutes, 
then  washed  with  water  and  wiped  dry  with  a  rag. 


TABLE  166.  COMPOSITION  OF  ALKALI  PASTES  AND  SOLUTIONS,  %  (WEIGHT) 
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Key  1.  Preparation  number;  2.  Sodium  hydroxide; 
3.  Soda;  4,  Quick  lime;  5.  Chalk;  6.  Liquid 
glass;  7.  Flour  paste;  8.  Water. 
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TABLE  167.  PAINT  REMOVERS 
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Key:  1.  Brand  of  paint  remover;  2.  Composition; 

3.  Method  of  use;  4.  SD  (ob) ,  TU  MKHP  906-42; 

5.  Mixture  of  organic  solvents  with  additive  of 
paraffin  and  naphthalene  at  20°C  consists  of  two 
layers;  6.  The  paint  remover  is  heated  in  a  water 
bath  to  35-40°C,  to  form  a  homogeneous  liquid.  It 
is  applied  by  brush  on  the  coating;  after  this  the 
paint  remover  cools  and  dries  to  a  paste.  For 
removing  nitrocellulose  enamel  coatings,  10-20  minutes 
is  necessary.  For  other  enamels —  2  to  3  hours. 

The  more  the  coating  swells  and  wrinkles,  the  easier 
it  is  to  remove  with  a  spatula  or  dry  rag.  7.  SD 
(sp) ,  TU  MKHP  1113-44;  8.  A  mixture  of  organic 

solvents  in  the  form  of  a  homogeneous  active  liquid.  9. 

It  is  applied  with  a  brush  (spray)  on  the  surface  of 
put  on  with  a  rag  soaked  in  the  paint  remover. 
Nitrocellulose  enamel  coatings  deteriorate  in  about 
3-4  minutes.  The  disintegration  of  coatings  from 
other  enamels  is  slower,  10.  AFT-1,  TU  MKHP  2648-51; 

11.  A  solution  of  nitrocellulose,  ethyl-or  benzyl- 
cellulose  and  paraffin  in  a  mixture  of  acetone,  formalglycol 
and  toluene  (xylene).  Viscosity  at  20°C —  5-30  seconds. 

12.  Used  for  removing  coatings  from  oil  and  nitrocellulose 
enamels.  Its  use  is  analogous  to  paint  remover  SD  (sp). 


The  more  deteriorating  effect  is  not  more  than  about  3 
minutes.  Outlay  not  more  than  170  g/m^. 


TABLE  168.  ALKALI  SOLUTIONS 
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Key:  1.  No,  p/p;  2.  Components,  g/1;  3.  Caustic 

soda;  4.  Soda  ash;  5.  Trisodiumphosphate; 

6.  Emulsifier;  7.  OP-7;  8.  Liquid  soap;  9.  Time 

of  processing,  minutes;  10.  In  a  bath;  11.  By 
jet  spi'ay. 
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TABLE  169.  COMPOUNDS  FOR  REMOVING  RUST 


217 
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Key  for  Table  169:  1.  Brand  and  TU;  2.  Composition;  3.  Use; 

4.  Method  of  application;  5.  Washing  compound  No.  1120,  TU 
MKHP  271-51;  6.  Phosphoric  acid  (on  a  scale  of  100%  acid), 

per  cent  by  weight —  30-35:  hydroquinone,  %  of  weight —  1; 
butyl  alcohol,  %  by  weight —  5;  ethyl  alcohol,  7,  by  weight —  20; 
water  at  20°C,  %  by  weight —  39-44;  7  Used  for  removing 

deposits  of  rust  and  residue  of  mineral  oils  from  painted  metallic 
surfaces  of  automobiles  before  applying  a  primer  (density  of 
washing  compound  at  20°C —  1120-1170  kg/nH) ;  8.  By  painting 

a  metallic  surface  after  removing  the  old  paint  and  cleaning  rust 
and  scale  from  it  which  is  covered  with  a  thin  deposit  of  rust, 
applying,  the  compound,  using  a  brush,  compressor,  or  sprayer.  The 
deposit  of  rust  dissolves  in  two  minutes,  after  which  the  compound 
is  washed  off  with  water.  9.  Neutralizing  compound  No.  107, 

TU  MKHP  274-41;  10.  Aqueous  solution  of  ethyl  alcohol  with 

ammonia,  %:  ethyl  alcohol,  not  less  than —  40;  25%  aqueous 
solution  of  ammonia,  not  less  than  0.5;  11.  Intended  for  neutralizing 

metallic  surfaces  of  automobiles  after  scouring  them  with  compound 
No.  1120;  12.  Scoured  by  compound  No.  1120,  and  washed  with 

water,  the  metallic  surface  is  coated  with  the  neutralizing 
compound,  after  which  it  is  dried  by  a  stream  of  air;  13. 

Scouring  acid  compound;  14.  Sulfuric  acid,  °L  weight---  41; 
hydrochloric  acid,  %  weight---  8.5;  corrosion  inhibitor  NM, 

%  by  weight —  0.8;  sulfocellulose  extract,  %  weight —  1.1; 
detergent  mixture  of  sulfonaphthenic  acids,  %  weight —  0.6; 
water,  %  weight---  48;  15.  Used  for  removing  scale  and  rust  from 

very  large  items  made  from  sheet  rolled  goods;  16.  Compound 
is  applied  in  an  even  layer  using  a  brush  and  held  until  the 
rust  dissolves,  after  which  it  is  thoroughly  washed  in  water  by 
scouring  the  surface;  17.  Solutions  for  scouring  and 
degreasing  (as  prescribed  by  Nil  TLP) ;  18.  Components,  g/(L 

No.  1  No.  2;  orthophosphoric  acid  (specific  humidity  1.64): 

65,  98;  trisodiumphosphate:  35,  50;  emulsifier  OP-7:  25,  30; 
thiourea:  5,  5;  19.  Used  for,  uniform  scouring  and  degreasing 

both  for  dirty  (solution  No.  1),  and  for  extremely  dirty  with 
large  rusted  steel  surfaces  (solution  No.  2);  20.  In  a  bath 

with  hot  water  (60°C)  orthophosphoric  acid  is  introduced,  then 
the  emulsifier,  Trisodiumphosphate  and  thiourea  are  mixed 
separately  and  added  to  the  bath.  The  solution  is  heated  to  70-75°C, 
held  for  6-8  hours,  after  which  it  is  used  as  intended.  Processing 
time —  5-10  minutes. 
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TABLE  170.  WASHING  COMPOUNDS  FOR 
ULTRASONIC  CLEANING 
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Key:  1.  Compounds,  g/(?  water;  2.  OP-7  or  OP-10; 

3.  Cleaning  use;  4.  Metal;  5.  Temperature  of 
solution,  °C;  6.  Length  of  processing,  minutes; 

7.  Subsequent  processing;  8.  Removal  of  greasy  dirt 
and  polishing  paste;  9.  Steel;  10.  Washing  in 
running  water  submerged  for  2-3  seconds  in  aqueous 
solution  of  triethanolamine  10;  g /£  +  22  g /£  NaNC>2 
at  t  =  80-90°C;  11.  Ditto;  12.  Aluminum;  13. 

Copp-jr;  14.  Washing  in  running  water  (t  =  30°C)  for 
2  minutes,  drying  in  a  stream  of  hot  air;  15.  Removing 
a  thick  layer  of  deposit.;  16.  Rusted  steel;  17. 
Washing  in  water  at  t  =  40°C. 

Annotation.  0P-7  and  0P-10  are  preparations  on  a 
base  of  polyethylene  glycol  esters. 
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TABLE  171.  SOLUTIONS  FOR  PARKERIZING 
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Key:  1.  Components,  g/i.  water;  2.  Salt  "Nazhef"1 
(NaF) ;  3.  Iron  rod;  4.  Method  of  parkerizing; 

5.  Temperature  of  solution,  °C;  6.  Length  of 

processing,  minutes;  7.  Immersed  in  bath;  8.  Ditto; 
9.  Processed  by  a  jet  stream;  10.  Ditto;  11. 
Immersed  in  bath;  12.  Ditto; 

1.  The  salt  "Mazhef"  consists  of  monophosphate  of 
manganese  Fe(H2P0/)2  and  iron  Se(H2P0A)2  and  contains: 
46-527*  P205,  14%  Mn,  3%  Fe  and  22%  H2o7 


TABLE  172.  COMPOUNDS  FOR  PARKERIZING  DURING 
AUTOMOTIVE  REPAIR 
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Key:  6.  Composition  and  properties;  7.  Composition, 
7.  (weight):  8.  Hydroquino: e ;  9.  Polycaprolactam; 

10.  Acetone;  11.  Methyl  alcohol;  12.  Ethyl  alcohol; 
13.  Butyl  alcohol;  14.  Chalk  or  talc;  15.  Water; 

16.  Temperature  of  the  solution,  °C;  17.  Length  of 

processing,  minutes;  18.  Method  of  processing; 

19.  In  a  bath;  20.  In  a  bath;  uimultaneously  for 
removing  old  paint  and  parkerizing;  21.  in  a  bath; 

22.  Applied  with  a  brush  for  renovating  damaged  film; 

23.  Applied  with  a  brush. 
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TABLE  173.  ANTI -NOISE  AND  ANTI -CORROSION  COMPOUNDS 
AND  SEALING  PASTES 


Table  173,  con’t. 
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Key  for  Table  173:  1.  Material;  2.  Composition;  3.  Use; 

4.  Method  of  application;  5.  Mastic  number  579  anti-noise 
TU  MKHP  272-50;  6.  Mixture  of  a  solution  of  bitumen  with 
asbestos  fibers  and  an  additive  of  thinning  oil.  Penetration 
No,  —  200-300;  7.  Used  for  decreasing  noise  which  occurs  due 

to  the  vibration  of  body  casings  of  light  automobiles  and  buses 
during  operation  of  the  engine  and  movement  of  the  automobile. 

8.  Applied  with  a  spatula  on  seams  on  joints  of  bodies  of 
automobiles  like  mastic  No.  580;  9.  Mastic  No.  580  anti¬ 
noise,  TU  MKHP  4468-55;  10.  Mixture  of  solutions  of  bitumen 

with  asbestos  powder  and  an  additive  of  resin  and  thinning 
oil.  Penetration  No.  350-360.  11.  Ditto;  12.  A  layer 

of  mastic  (or  a  mixture  of  it  with  mastic  No.  213),  It  is 
applied  using  a  paint  sprayer  or  special  equipment  on  the 
entire  surface  of  the  body  foundation  on  the  exterior  side 
and  on  the  interior  surface  of  the  trim;  13.  Noise- 
absorptive  paste,  non-standard;  14.  Soft  bitumen  petroleum — 
39.5%;  reclaimed  resin —  11.8%;  sawdust —  5-6%;  white 
spirit —  10%;  non-ethyl  benzine —  33.1%;  16.  Mastic  No.  112 

anti-corrosion  TU  YAN  7-57;  17.  Rubrax---  50.6%;  ceresin — 

4.5%;  oil  "Vapor" — -  13.8%;  crushed  asbestos —  31.1%; 

18.  Soft  black,  usually  spread  mass,  with  the  odor  of 
tolouene  or  xylene;  serves  as  an  anti-corrosion  protection 
on  the  lower  part  of  the  body  of  automobiles  on  the  outer 
and  inner  (concave)  surfaces  of  trim;  19.  Applied  with 
a  special  sprayer  on  well  cleaned  metallic  surfaces  of  bodies 
or  like  primer  GF-020  or  FL-03k.  Thinned  to  the  necessary 
consistency  (penetration  No.  325-360  at  25°C)  with  xylene  or 
toluene.  The  mastic  can  be  applied  without  its  thinner  using 
a  spatula.  20.  Mastic  No.  4010  anti-corrosion;  21.  Solution 
of  mixtures  of  natural  rubber  (50%) ,  reclaimed  resins  (30%) , 
carbon  black  (10%) ,  kaolin  (5%)  and  colophony  (5%)  in  benzine- 
solvent  BR-1;  22.  Ditto;  23.  Mastic  is  applied  with  a  stiff 

bristle  brush  in  two  layers.  The  first  layer  dries  in  30-40 
minutes,  the  second  2-3  hours;'  24.  Paste  No.  Ill  sealer, 

TU  MKHP  2607-51;  25.  Alloy  of  rubrax  and  turbine  oil  with  an 

additive  of  asbestos;  26.  Used  as  a  oealer  for  window 
openings  in  buses  and  light  automobiles;  27.  Paste  is 
applied  with  a  spatula;  28.  Paste  No.  UN-25  sealer,  non¬ 
drying,  TU  MKHP  3336-52;  29.  A  solution  of  phenol-formaldehyde 

resin  and  castor  oil  in  ethyl  alcohol  with  an  additive  of 
kaolin  and  carbon  black.  Keeps  its  stickiness  aft»  drying 
for  22  hours  at  80°C.  Residual  drying---  75%;  30.  Used  for 

hermeticizing  various  assemblies  of  the  engine  of  automobiles 
and  used  along  with  corks,  stoppers  and  other  gaskets.  31. 

Applied  to  the  gasket  before  assembling  the  unit;  32. 

Waterproof  paste  TU  MKHP  1765-48;  33.  A  solution  of  alloy 

of  petroleum  bitumen  with  elastic  resin  in  xylene  with  asbestos 
additive  (batch  6);  34.  Used  for  coating  welded  seams  of 

bodies  of  light  automobiles  or  protecting  them  from  the  penetration 
of  water  inside  the  body,  35.  An  even  layer  is  applied  on 
protected  welded  seams  with  a  spatula. 
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TABLE  174.  COMPOUNDS  FOR  UPKEEP  OF  COATINGS 
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Table  174,  con*t 
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Key  for  Table  174:  1.  Material;  2.  Composition;  3.  Use; 

4.  Method  of  application;  5.  Water  polishing,  TU  MKHP  1996-49; 
6.  Diatomaceous  earth —  8.2%,  vaseline —  17.8%,  castor  oil — 
5.8%,  water — -  68.2%;  7.  For  final  dressing  of  nitrocellulose 

enamel  coatings  and  for  keeping  their  shine  during  operation. 
Gives  the  coating  a  good  luster;  8.  Thoroughly  mixed  by 
shaking,  applied  to  the  surface  of  the  body  with  cotton  pads, 
left  for  20-30  minutes  and  then  the  surface  is  polished  with 
a  flannel  or  lambskin  with  circular  motion  of  the  hand  or 
polishing  disc;  9.  Paste  No.  2  wax  polishing,  TU  MKHP 
4504-56;  10.  Hard  mass  of  gray  color,  consiting  of  wax, 
paraffin,  clarified  kerosene  (turpentine)  and  white  spirit; 

11.  For  polishing  coatings  of  nitrocellulose  and  alkyd  enamels 
during  operation.  Gives  the  coating  a  high  luster;  12.  Thinned 
with  10-12%  white  spirit,  applied  in  a  thin  layer  on  flannel 
and  the  surface  is  polished  by  hand  or  with  a  polishing 
machine;  13.  Compound  No.  3  of  wax  polish,  TU  MKHR  4503-56; 

14.  Liquid  suspension  of  white  carbon  black  (aluminum  oxide) 
in  wax-containing  emulsion;  15.  For  polishing  nitrocellulose 
enamel  coatings  during  operation.  Gives  the  surface  a  mirror 
shine;  16.  Applied  on  a  wad  of  cotton  or  flannel  and  polished 
by  hand  or  machine;  brought  to  a  luster  by  polishing  with  a  dry 
flannel.  17.  Compound  PS-7  prophylactic,  VTU  UKHP  119-59; 

18.  Paste  of  yellow-brown  color  on  a  base  of  lacquer  polymer  of 
butylmethacrylate  and  white  spirit  with  an  additive  of  yellow 
iron-oxide  pigment;  19.  For 'prophylactic  protection  of 
nitrocellulose  enamel  coatings  and  chromium  parts  of  automobiles 
from  the  effect  of  the  atmosphere  during  storage  and  transport 
of  the  automobile  until  delivery  to  the  consumer;  20.  The 
compound  is  thinned  with  a  40-80%  benzine-solvent  BR-1  to  a 
viscosity  of  14-17  sec,  according  to  VZ-4  and  applied  with  a 
paint  sprayer  as  a  protective  coating.  Complete  drying--- 
at  20°C,  not  less  than  30  minutes.  The  composition  is  removed 
from  the  coating  with  a  rag  completely  soaked  in  solvent;  21. 
Compound  PS-40  film  protector;  22.  A  mixture  of  chlorovinyl 
resin  SVKH-40,  iron-oxide  pigment  with  an  additive  of  castor 
oil  and  xylene;  23.  For  prophylactic  protection  of  paint  and 
varnish  coatings  during  lengthy  storage  of  automobiles  in  the 
open  air;  24.  The  compound  is  thinned  to  viscosity  with  a 
thinner  of  xylene  to  65  sec  according  to  VZ-4  and  it  is  applied 
by  a  sprayer  on  the  body  of  the  automobile  in  three  layers  with 
drying  of  each  layer  under  natural  conditions  for  one  hour.  To 
remove  the  film  it  is  peeled  off  by  cutting  in  several  places; 

25.  Wax  protective  non-standard  paste;  26.  White  wax —  1 
part;  paraffin---2  parts;  turpentine---  7  parts;  first  the  wax 
and  paraffin  are  fused.  Having  removed  the  alloy  from  the 
fire  the  turpentine  is  added  and  it  is  remixed;  27.  Ditto; 

28.  Applied  in  a  cold  state  with  a  face  shield  and  polished 
to  a  luster  with  flannel. 
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TABLE  175 


FINISHING  COMPOUNDS 
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Key  for  Table  175:  1.  Material;  2.  Composition;  3.  Use; 

4.  Method  of  application;  5.  Paste  No.  289  polishing,  TU 
MKHP  1407-46;  6.  Alundum  powder —  77.0%;  paraffin —  2.3%, 

vaseline -  20.7%;  7.  Intended  for  polishing  previously 

sanded  nitrocellulose  enamel  surfaces  before  polishing.  Gives 
the  surface  a  semi-gloss  appearance;  8.  The  paste  is  applied 
in  a  thin  layer  on  flannel  or  lambskin  and  polished  by  hand 
or  by  a  mechanical  method;  9.  Paste  No.  290,  polishing,  TU 
MKHP  273-48;  10.  Aluminum  oxide —  66.0%;  vaseline —  19.9%; 

castor  oil —  8.5%;  water —  5.6%;  11.  Intended  for  polishing 

nitrocellulose  enamel  coatings  which  have  already  been  polished 
with  polishing  paste.  Gives  the  coating  a  luster.  12.  The 
paste  is  applied  on  a  lambskin  or  flannel  and  polished  by  hand 
or  with  a  polishing  machine;  13.  Paste  No.  4  polishing  TU 
MKHP  4571-57;  14.  Greasy  mixture  of  abrasives  with  a  connective. 

Color  brick  red;  15.  Used  for  processing  nitrocellulose 
enamel  coatings  of  automobiles.  After  polishing  with  water.- 
resistant  sandpaper  No.  320  with  subsequent  polishing  with 
polishing  paste  No.  290.  Gives  the  coating  an  even  semi¬ 
gloss  appearance;  16.  Before  polishing  the  coating  is 
sprayed  with  solvent  646  or  647  and  dried.  8%  water  is  added 
to  the  paste  thoroughly  remixed  and  applied  with  a  flannel.  It 
is  polished  by  hand  or  by  a  mechanical  method.  17.  Paste 
No.  5  polishing-buffing  TU  MKHP  4567-57;  18.  Ditto;  19. 

Intended  for  processing  nitrocellulose  enamel  coatings  of 
automobiles  after  polishing  with  water-resistant  sandpaper  No. 

320.  Gives  the  coating  a  glossy  appearance;  20.  Paste  No.  6/7 
polishing,  TU  YAN  183-60;  21.  Thick  mass  of  aluminum  oxide 

and  connective.  Color  from  white  to  gray;  22.  Use  for  polishing 
coatings  of  light  automobiles  which  have  been  painted  with 
melamine-alkyd  enamels.  Gives  the  coating  a  luster;  23.  Before 
use  3%  water  is  added  to  the  paste,  it  is  thoroughly  remixed 
and  applied  with  a  polishing  machine  disc,  covered  with  flannel 
or  lambskin.  The  paste  is  not  suitable  for  polishing  by  hand; 

24.  Compound  No.  401,  TU  MKHP  276-41;  25.  Colophony —  56.0%; 

quick  lime —  2.3%;  castor  oil —  3.0%;  white  spirit —  18.2%; 
toluene —  20.5%;  26.  Used  in  impregnated  gauze  when  removing 

dust  from  the  coating  after  polishing  before  painting;  27. 

The  compound  is  applied  with  a  gauze  pad,  which  has  been  squeezed 
out  and  dried  at  20°C  for  one  hour.  The  pad  remains  sticky  for 
24  hours.  It  removes  the  polish  and  dust. 
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TABLE  176.  WASHING  COMPOUNDS 


Ko  .nnuciiru,  i,  (no  necy; 

Sit  .» 

2 

MC  •} 

3 

AW  -3 
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■'.C.  4 

5 

6  Aciiao.i 

3.25 

—  ,  1 

7  Ammiisk  {25%-iiuii) 

3,25 

-It 

-  12 

-  13 

g  Moioir;c  cpeACiua 

— 

2(on-i) 

2(011.7) 

?(on  i0) 

9  Kepocmi 

06,5 

58-78 

60-80 

60-80 

0  13ojia 

27,0 

20i-'l0 

18-38 

18-38 

Key:  1.  Components,  %  (by  weight) ;  2.  MS-1;  3.  MS-2; 

4.  MS-3;  5.  MS-4.  6.  Acidol  [mixture  of  water-insoluble 

naphthenic  acids];  7.  Ammonia  (25%);  8.  Washing 

substances;  9.  Kerosene;  10.  Water;  11.  OP-4; 

12.  OP-7;  13.  0P-10. 
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CHAPTER  X.  SEALING  AND  INSULATING  MATERIALS 


§  1.  Sealing  Materials 

Gasketing  and  packing  materials  are  sealing  materials. 

Gasketing  materials  are  used  for  sealing  detachable  parts  of  engines, 
transmission  crankcases  and  other  assemblies  of  the  automobile  with  the 
purpose  of  sealing  them  hermetically.  Sometimes  gasketing  is  used  during 
adjustment  of  separate  connections,  for  example,  the  steering  mechanism 
of  GAZ-51  automobile.  Packing  is  used  for  hermeticizing  the  gaps  between 
movable  parts  of  mechanisms,  and  also  for  protecting  assemblies  from 
friction  from  dust,  dirt  and  water. 

Sealing  materials  can  be  divided  into  asbestos,  paper,  resin,  felt, 
cork,  plastic  and  so  forth.  Metals  are  sometimes  used  as  gaskets: 
aluminum,  copper,  lead  and  others. 


Paper  Materials 

Essentially,  paper,  cardboard,  fiberboard  and  parchment  belong  to 
paper  materials. 

Paper  materials  are  obtained  by  soaking  them  in  water  to  a  fibrous 
mass  which  consists  of  vegetable  (wood)  and  other  fibers  which  have 
previously  been  crushed  and  interwoven  without  any  order,  matted  and  layered 
one  on  another.  For  improving  the  density  of  paper  macerials,  fillers 
can  be  introduced  (chalk,  talc,  gypsum);  for  decreasing  water  penetrability, 
adhesive  substances  are  added  (colophony  glue,  phenol-formaldehyde  resins 
and  others)  and  for  giving  gasoline  and  oil  resistance  to  the  paper 
materials,  they  are  impregnated  with  special  compounds. 

Paper  materials  with  a  thickness  up  to  0.5  mm  and  a  weight  up  to 
250  g/m r  are  conventionally  considered  to  be  paper,  in  products  of 
greater  weight  and  thickness —  cardboard. 

Cardboard  is  one  of  the  types  of  paper  materials  which  is  a  thick  and 
hard  paper  obtained  vrom  the  coarsest  and  toughest  wood  fibers  and 
celluloses.  It  is  divided  into  gasketing,  packaging,  building,  decorative 
and  other  types  of  cardboard. 

Gasketing  cardboard  (GOST  9347-60)  is  comparatively  elastic,  gasoline 
and  oil  resistant,  and  is  produced  in  industry  in  thicknesses:  0.2,  0.25; 
0.8;  1.0  and  1.5  mm.  The  moisture  of  gasketing  cardboard  must  be  not 
more  than  8-10%,  the  absorption  of  water  during  24  hours,  not  more  than 
127,,,  and  gasoline  and  oil  respectively,  not  more  than  20  and  257».  The 
surface  of  the  cardboard  must  not  have  wrinkles,  rough,  compressed  spots 
or  holes. 

Drafting  paper  and  industrial  catdboard  can  be  substituted  for 
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gasketing  cardboard;  these  have  been  treated  for  improving  water 
resistance  by  the  simplist  process:  wetting  with  hot  water  till  fully 
saturated  and  then  drying.  This  improves  the  porosity  of  the  cardboard, 
after  which  it  is  impregnated  for  20-25  minutes,  in  hot  (60-70°C)  ; 

vetetable  oil  or  drying  oil.  ■  y 

Parchment  (GOST  2995-56)  is  a  transparent  oil  and  fat  resistant, 
humidity  resistant  paper,  which  is  obtained  by  processing  non-glued 
paper  with  sulfuric  acid  and  subsequent  neutralizing  with  an  alkali 
solution. 

Fiberboard  (GOST  14613-69)  is  obtained  as  a  result  of  processing  non- 
glued  paper  or  cardboard  with  a  solution  of  zinc  chloride  as  a  result  of 
which  the  material  obtains  high  mechanical  strength  and  also  gasoline 
and  oil  resistance.  An  inadequacy  of  fiberboard  is  its  significant  hygro- 
scopicity  (up  to  60-65%)  as  a  consequence  of  which  the  fiberboard  buckles 
during  moistening. 

Several  brands  of  fiberboard  are  produced  including  electro-technical 
fiberboard  FE,  which  is  used  as  an  insulating  material,  and  gasketing 
fiberboard  KGF.  During  impregnating  fiberboard  with  a  mixture  of  castor 
oil  and  glycerine  a  soft  fiberboard  is  obtained  which  is  suitable  for 
sealing  gaskets. 

Fiberboard  brand  FE  is  manufactured  with  a  thickness  from  0.6-3  mm, 
and  fiberboard  KGF —  from  0.6-2. 5  mm.  The  dimensions  of  sheets  of 
fiberboard:  length,  from  850  to  2300  mm;  width,  from  550-1400  mm. 

The  yield  point  of  gasketing  fiberboard  under  stretching  in  a  length¬ 
wise  direction  is  not  less  than  580;  and  crosswise —  not  less  than  350 
kg  (force)/cnr . 

Pressed  pieces  (GOST  6983-54)  are  highly  compressed  calendered 
cardboard  impregnated  with  drying  vegetable  oil.  It  is  used  as  a  gasketing 
and  electrical  insulating  material.  Brands  A  and  B  are  produced. 

Thickness  of  the  pressed  pieces  varies  from  0.35  to  1.2  mm.  Density— 
not  more  than  900  kg  (force) The  yield  point  during  stretching-— 
not  less:  for  brand  A,  350;  and  for  brand  B,  250  kg  (force) /cm2. 

The  general  inadequacy  of  all  paper  materials  are  their  relatively 
low  heat  resistance:  at  temperatures  higher  than  130-140°C,  paper  and 
cardboard  become  brittle  anu  lose  flexibility;  at  180°C,  charring  begins, 
and  at  240-250°C  complete  disintegrations  of  paper  fiber  occurs. 


Asbestos  Materials 

Asbestos  is  a  natural  mineral  (chrysotile-asbestos)  of  fibrous  structure, 
capable  of  separating  (swelling)  into  very  fine  pliant  and  strong  fiber; 
it  comes  in  thread-like  crystals  the  shape  of  rhomboids. 

The  density  of  lump  asbestos  is  2000-2500  kg/nv*,  and  asbestos  items 
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(without  filler),  1000-2000  kg/m  .  Asbestos  does  not  burn,  possesses 
good  electrical  and  heat  insulating  properties  and  has  high  heat 
resistance.  Without  essential  changes  in  its  properties,  it  withstands 
heat  up  to  300°C;  when  heated  to  368°C,  asbestos  loses  its  adsorbed 
water  from  its  compound,  as  a  result  of  which,  its  strength  and  bending 
capacity  are  decreased.  This  loss  of  water  is  reversible:  during  cooling 
in  a  moist  atmosphere  the  initial  properties  of  the  asbestos  are  renewed. 
During  heating  above  450°C  irreversible  loss  of  its  constituted  water 
begins,  which  ends  at  700-800°C,  as  a  result  of  which  the  asbestos  loses 
its  strength  and  easily  crumbles  into  powder.  At  1500°C,  asbestos  melts. 

The  tensile  strength  of  asbestos  changes  depending  on  temperature  from 
315-320  kg  (force) /mm2  at  20°C,  to  70-80  Kg  (force) /mm2  at  600°C. 

Asbestos  can  be  divided  into  ten  groups  with  various  uses  depending 
on  the  length  of  the  fiber. 

The  following  belong  to  groups  AK,  first,  second  and  third,  which 
have  a  rigid  texture,  and  the  second  group  semi-rigid:  cloth,  cord, 
threads  of  packing  filler,  insulating  roving,  cloth  tape,  brake  tape, 
and  other  textile  items  (length  of  fiber  6-18  mm).  The  following  belong 
to  the  semi-rigid  and  soft  texture  third  and  fourth  batches:  seam-thread, 
electro-thread,  asbestos  cardboard,  asbestos  paper;  to  the  fourth  and 
fifth —  brake  packing,  friction  shoes  and  other  types  of  items,  rolled 
tape,  asbestos  paper  (length  of  fiber  2-6  mm);  to  the  sixth  group — - 
asbestos  cardboard  and  other  insulating  items,  and  to  the  seventh  and 
eighth,  various  asbestos-cement  items,  heat-insulating  fillers  (length  of 
fiber  1  mm  and  less)'. 

The  high  heat  resistance  of  asbestos  makes  it  useful  in  automobiles 
as  gasketing  material,  which  operates  at  higher  temperatures  and  pressures 
30-50  kg  (force) /cm^,  (for  example,  gasketing  on  mufflers,  friction 
elements  on  the  clutch  and  so  forth).  When  using  asbestos  as  a  gasketing 
material  for  cylinder  heads  of  engines,  it  includes  copper  or  steel 
casings  (foil)  in  order  to  prevent  direct  contact  of  the  asbestos  with 
hot  gases.  Damage  to  this  sheathing  causes  contact  of  the  asbestos  with 
hot  gases,  its  loss  of  constituent  water  and  quick  disintegration. 

Asbestos  cardboard,  asbestos  cord  and  thread,  steam-thread,  and  also 
crushed  asbestos  for  heat-insulating  work  are  used  for  various  auxilliary 
equipment  of  automotive  transport  industries  and  equipment  of  automotive 
repair  factories. 

Asbestos  cardboard  and  paper  are  intended  for  fireproofing,  thermal- 
insulation,  electrical  insulation  and  ceiling. 

Asbestos  cardboard  (2850-58)  is  produced  in  the  form  of  sheets  with 
a  thickness  from  2  to  10  mm  and  width  dimensions  900  X  900,  900  X  1000 
and  1000  X  1000  mm. 

Density  of  the  asbestos  cardboard  is  1000-13,000  kg/nr*,  the  coefficient 
of  heat  conductivity  (for  20-100°C)  is  0.13  keal/m  •  hrs  •  degrees.  The 
tensile  strength  of  non-gasketing  cardboard:  the  lengthwise  direction 


-364- 


is  not  less  than  12  kg  (force)/cm2,  and  crosswise —  not  less  than  6 
kg  (force) /cm2.  The  loss  in  weight  during  calcination  (700-800°C)  is 
not  more  than  15%. 

Asbestos  paper  (GOST  9426-60)  is  produced  in  rolls  and  sheets  with 
thickness  from  0.3-1. 5  mm  with  the  width  of  the  rolls  of  sheet  materials 
670,  950  and  1150  mm,  and  dimensions  of  the  sheets  950  X  1000  mm. 

Depending  on  thickness,  the  weight  of  asbestos  paper  varies  from  650-1900 
g/m2.  Loss  in  weight  during  calcination  is  not  more  than  17%. 

Paronite  (Table  177)  is  a  gasketing  sheet  material  of  rolled 
asbestos  with  rubber  connective  and  mineral  filler  of  approximate  compound 
asbestos,  60-75%;  rubber  with  sulfur,  12-137,;  mineral  fillers  (clay, 
feldspar,  talc  and  others)---  the  remainder. 

Paronite  is -used  for  gasketing  lids  of  differential  gears, 
flanges  of  pipes  of  the  oil  system,  water  pump,  fuel  settling  tanks, 
lids  of  gear  boxes  of  the  main  brake  cylinder  and  others. 

Asbestos  clothes  (GOST  61 >2-67 ,  TU  MKHP  4265-54,  -STU  30-1215-61  and 
STU  49-2507-61)  is  used  for  thermal  insulating,  preparation  of  fireproof 
special  clothing  and  blankets,  fibrous  packing,  and  also  for  production 
of  asbestos  textolite.  For  improving  the  mechanical  strength  in  asbestos 
clothes  from  5-20%  cotton  fabric  is  added  and  it  is  reinforced  with  brass 
wire  or  glass  threads.  The  width  of  the  asbestos  cloth  vaf'es  from 
1040  to  1550  mm,  its  thickness  from  1.2  to  3.8  mm,  weight  1  m2  from  900 
to  3400  g. 

Asbestos  cord  and  thread  (GOST  1779-55)  are  used  for  fibrous  fillers 
and  thermal-insulating  sheathing.  The  cord  is  made  in-  three  types: 
asbestos  cord  of  twisted  asbestos  threads,  asbestos  floss-cord  of 
processed  asbestos  and  cotton  fiber,  covered  with  asbestos  threads,  and 
asbestos -magnesium  cord  with  a  core  of  magnesium  and  asbestos  thread, 
covered  with  asbestos  thr°ad.  Asbestos-magnesium  cord  is  used  for  thermal 
insulation  of  surfaces  with  temperatures  from  500-550°C.  The  coefficient 
of  heat  conductivity: 

for  asbestos  cord —  0.150  keal/m  •  hrs  •  degrees; 

for  asbestos-magnesium  cord —  0.100-0.128  keal/m  •  hrs  •  degrees; 

for  asbestos  floss-cord —  0.080  keal/m  *  hrs  •  degrees. 

Asbestos  thread  is  used  for  packing  fiber  and  is  manufactured  in  a 
diameter  from  0.5-2, 5  mm  with  strength  of  the  threads  from  1000  to  3600 
g* 


Asbestos  tu.sa  (GOST  14256-69)  is  for  heat  and  electrical  insulation. 
They  come  in  thickness  from  0.4  to  r>5  mm  with  width  from  20-175  mm. 
Asbestos-steel  sheets  (GOST  12856-67)  for  punching  shaped  gaskets  comes 
in  dimensions  500  X  675  and  500  X  875  mm  and  thickness  1.75  mm. 
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Cork  Materials 


Cork  materials  are  made  from  pressed  grains  of  the  bark  of  cork  oak 
and  are  used  for  sealing  joints  which  operate  under  low  stress  in  an 
atmosphere  of  water  or  petroleum  products:  lids  of  valve  cases  of  engines, 
sockets  of  the  filter  of  the  fuel  pump,  the  filter  of  the  ventilation 
case,  crankcase  of  the  engine,  lids  of  balance  arms,  bearing  sleeves 
of  the  main  drive  gear  of  the  pair  of  rear  axles,  headlight  glass  and  so 
forth,  and  also  as  packing  fibers  of  the  needle  bearing  and  Cardan  wheel 
packing  and  others. 


Felt  Materials 

Felt  comes  as  a  sheet  material  made  from  old.  fibers.  Industrial 
felt  is  divided  into  fine  wool  (GOST  288-61) ,  semi-coarse  wool  (GOST 
6308-61)  and  coarse  wool  (GOST  6418-61).  Felt  is  a  porous  material  in 
which  the  air  pores  consist  of  no  less  than  75%  of  its  volume;  the 
density  of  felt  is  from  200-430  kg/m^.  Felt  possesses  good  heat  and  sound 
insulating  and  damping  properties.  Thermal  strength  of  felt  does  not 
exceed  75°C. 

Wool  fibers  of  the  felt  are  destroyed  by  fungus  and  mold,  easily 
destroyed  by  alkali  but  resistant  to  acid. 

Semi-coarse  wool  felt  is  used  as  a  packing  fiber  of  sliding  Cardan 
forks,  bearings,  shock-absorbing  rods  and  so  forth,  as  brake  packing  in 
the  wheels,  as  filtering  elements  and  others. 

Gasketing  of  longitudinal  steering  shafts,  filler  gasketing  of  air 
filters,  steering  shaft  rolls  and  other  things  are  made  from  coarse  wool 
felt. 
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TABLE  177 .  PARONITE 
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Key:  1.  Brand  of  paronit'e;  *  Thickness,  mm; 

3.  Dimension  of  sheet,  mm;  1  Density,  kg/m3; 

5.  Tensile  strength,  kg  (force) /cm2,  not  less  than; 

6.  Recommended  parameters  for  use;  7.  Pressure, 
kg  (force) /cm2,  not  more  than;  8.  Temperature,  °C, 
not  higher  than;  9.  Atmosphere;  10.  L  and  LV, 

GOST  481-58;  11.  From;  .12.  Water,  steam;  petroleum 

products;  liquid  oxygen;  13.  UV-10,  TU  MKHP  1369-50R; 

14.  Petroleum  products;  15,  9-38-56,  VTU  No.  31060-6 

16.  Ditto;  17.  Ferrous  thread  (reinforced  with  a 
metallic  network),  TU  MKHP  4240-c',;  18.  Not  more  than. 

*  In  the  numerator,  before  soaking  in  kerosene, 
in  the  denominator,  after  swelling. 
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§  2.  Insulating  Materials 

During  repair  of  electrical  equipment  of  automobiles  various 
electrical  insulating  varnishes,  mica  and  micanite,  insulating  tape  and 
varnished  fabric,  and  also  various  plastics  (electro-industrial  textolite, 
electrical  insulating  Getinax,  Pertinax  [a  bakelite  board],  leatheroid) 
resin  and  pressed  pieces  are  used. 

Electrical  insulating  varnish  is  made  on  an  asphalt-bitumen  (No.  316, 
447,  460,  BT-99) ,  glyphthalic  (GF-95)  colophony  (KF-95)  and  other  film¬ 
forming  materials  (Table  178) . 

Electrical  insulating  varnish  No.  316  an.  BT-99  are  used  for  coating 
during  the  repair  of  electrical  systems;  No.  4^7,  460  KF-95,  GF-95  are 
for  impregnating  insulating  sheathing  of  electric  engines  and  transformers; 
VL-941  is  for  electrical  insulation  coating  of  copper  conductors. 

Mica  and  micanite.  Mica  is  an  aluminosilicate  transparent  mineral 
capable  of  division  into  fine  flexible  plates.  Micanite  is  made  by  gluing 
mica  plates  using  various  connectives:  glyphthalic  resin,  bitumen  oil  and 
liquid  glass.  Micanite  is  divided  into  commutators,  molding,  gasketing, 
bending,  heat  resistant  and  mica  tape  (Table  175). 


Properties  of  the  Mica: 

Density  . 

Hardness . .  . . 

Temperature  resistance  . 

Yield  poir.c 

Tensile  . 

Compression  . 

Specific  electrical  resistance  . 

Dielectric  strength  . 

Tangent  of  the  angle  of  dielectric  loss  .  .  . 


2700-3200  kg/m3 
2-3  (according  to 
Mohs  hardness  scale) 
500-800°C 

20-31  kg  (force) /mm^ 
up  to  120 
101  -lO1^  ohm  •  cm 
up  to  300-400  kV/mn 
0.0003-0.004 


Insulating  tape  (GOST  2162-68)  comes  as  a  fabric  impregnated  on  one 
or  both  sides  with  a  soft  crude  resin  mixture. 


Sticky  insulating  (TU  MKHP  2898-55)  is  a  threaded  tape  polyvinyl¬ 
chloride  film  rolled  plastic,  coated  with  a  layer  of  chlorinated  polyvinyl- 
chloride  glue  (100  g  on  m^) .  It  is  produced  in  four  brands---  PKHL-020, 
PKHL-030,  PKHL-040  and  PKHL-045,  thickness  from  0.20-0.45  mm  width  from 
15-50  mm  and  in  various  colors. 


The  tensile  strength  is  not  less  than  80  kg  (force) /cm^.  Relative 
elongation  during  tearing  is  not  less  than  100%,  specific  volume  of 
electrical  resistance  is  not  less  than  10^  ohm  •  cm.  The  stickiness  of 
the  tape  is  not  less  than  30  sec.  Frost  resistance  up  to  ipinus  40°C. 
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Electrical  insulating  cardboard  (GOST  2824-60)  is  produced  under  the 
following  trademarks:  EVS,  EVP,  EVT,  and  EV  in  sheets  or  rolls  with 
thickness  from  0.1-3  mm.  Density  of  the  cardboard  is  1000-1200  kg/m^; 
humidity  is  not  more  than  10%;  yield  point  during  stretching  is  3.5-12  kg 
(force) /cm^  and  dielectric  strength  is  8-13  kV/mm. 


Electrical  insulating  varnished  cloth  (formerly  called  cambric)  is 
made  from  cotton,  silk  and  fiber  glass  saturated  with  electrical  insulating 
varnishes.  They  are  produced  in  the  form  of  rolls,  sheets,  pipes  and 
cylinders. 


Thickness  of  the  varnish  cloth:  cotton  (GOST  2214-66)---  0.15-0.30; 
silk  (GOST  2214-66)  —  -  0,04-0.15;  glass  (GOST  10156-6$)—  0.11-0.25  mm. 


The  dielectric  strength  of  varnished  cloth  is  30-66  kV/mm;  specific 
volume  of  resistance  is  10^-10^  ohm  •  cm;  tensile  strength  is  150-300 
kg  v  rce)/c.m2. 


TABLE  178.  ELECTRICAL  INSULATING  VARNISHES 


h  o 

o  3 

Kt  447 

M  4  60 

K1>.96 

ro-96 

8 

1 

2<? 

4 

5 

B/I-941. 

rocT 

10700-64 

,noKS3aie^B 

o>  1 
or*. 

TOCT  6244- 

TOCT  8018- 

H  o 

tO  30 

62. 

7  70  • 

9BH3KocTb  no  B3-4.  cck 

30-50 

30-60 

30-60 

1 1 

30-60 

o 

1 

o 

30-50 

35-90 

12 

10pacTBopnT<yib  (pa3(5a8HTc;ib) 

Co.lbBCHT,  TO.iyOfl,  KCHJ10/]  HfllJ  HX 
cnecn  c  yafiT-cpHpHTOM  (1:1) 

flnnpe- 

soa, 

1 

COJlbBCHT, 

13TcMnepaTypa  cyuiKH,  ®C 

18-20; 

i 

18—20 

•105- 
•  110 

105- 

100 

105- 

110 

::s- 

110 

100-110 

14BpeMfi  cyoiKH,  h,  no  6o,nee 

24 

3 

6 

10 

2 

2  1 

2 

153^ieKTpH<iecKaH  npoHHQCTb 

20 

60 

55 

60 

60; 

70 

- 

.weiiKii  nocae  cyuiKii,  ho 

Hence 

lGCyxofi  octaTOK,  %,  no  Meiiee 

40 

38 

40 

40 

40 

45 

16 

Key:  1.  Indicators;  2.  No.  316,  TU  WKHP  564-41; 

3.  BT-99  GOST  8017-56;  4-.  KF-95;  5.  GF-95; 

6.  GOST  6244-52;  7.  GOST  8018-70;  8.  VL-941, 

GOST  10760-64;  9.  Viscosity  according  to  VZ-4, 

sec;  10.  Solvent  (thinner);  11.  Solvent,  toluene, 
xylene  or  their  mixtures  with  white  spirit  (1:1); 

12.  Dicresol,  solvent;  13.  Drying  temperature,  °C; 

14.  Drying  time,  hours,  not  more  than;  15.  Dielectric 
strength  of  the  film  after  drying  kV/mm,  not  less  than; 
16.  Residual  drying,  %,  not  less  than. 
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TABLE  179.  PROPERTIES  OF  MICANITE 


1 

noKasxTC^n 

KoaaCK2 

TODHUfi, 

i'oct 

2196  — GO 

<l>Op.MO-3 

no'inuO, 

rocT 

GI22-60 

(IpOK.ia<4 

homiiijo, 

I'OCT 

GI21-GU 

5 

I'hGkiiA, 

I'OCT 

6120-01 

6 

MHxa/ien- 
ra',  I'OCT 
4268  —  65 

7  To/iuuma,  mm 

0,4-3 

0,15-3 

0,5-10 

0, 15-0,5 

0,08-0,17 

8  Ko-riH'iecTBo  cnnayiomcro,  % 

4-  6 

10-30 

25-35 

20-35 

15-30 

93flCKTpil*)CCKaH  npOMIIOCTb 
ko/mm  ' 

Boace  18 

15-40 

15-20 

Ts-,  0 

14—20 

Key:  1.  Indicators;  2.  Commutator,  GOST  2196-60; 

3.  Molded,  GOST  6122-60;  4.  Gasketing,  GOST  6121-60; 

5.  Flexible,  GOST  6120-61;  6.  Mica  tape1,  G&T  4268-65 

7.  Thickness,  mm;  8.  Quantity  of  connective,  %; 

9.  Dielectric  strength  kV/mm. 

1.  Mica  tape  glued  on  both  sides  to  thin  paper. 
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CHAPTER  XI.  WOOD  MATERIALS 


Lumber  and  plywood  are  used  during  the  repair  of  automobiles. 

Various  types  of  wood  materials  are  used,  both  coniferous  types  of 
trees  (pine,  spruce,  larch,  fir  and  others)  and  deciduous  types  (oak, 
birch,  ash,  beech  and  so  forth). 

§  1.  Propex'ties  of  Wood 
General  Properties 

Pine  possesses  good  physical  mechanical  properties  with  a  relatively 
small  volume  of  weight,  comparitively  few  knots  and  contains  many  resin 
substances,  which  have  a  preservative  effect  on  f si  wood  items.  Parts  of 
truck  -tforms  and  automobile  cabins  are  made  from  it. 

The  physical  mechanical  properties  and  resistance  to  decay  of  spruce 
is  only  i.  Lightly  less  than  that  of  pine,  but  it  has  considerably  more 
knots.  The  latter  make  it  somewhat  difficult  to  process  spruce  wood 
mechanically.  Humidity  changes  cause  the  decay  of  spruce  wood.  Spruce 
lumber  is  also  used  for  making  parts  of  truck  platforms. 

Larch  is  one  of  the  very  hardest  and  strongest  types  of  wood.  Larch 
wood  is  resistant  to  the  effect,  of  water  and  humidity  in  the  atmosphere. 

Oak  is  very  hard  and  strong,  possesses  resistance  to  decay  and  possesses 
the  cai 'ability  of  being  bent.  At  low  temperatures  oak  wood  is  comparitively 
brittle  and  tends  to  crack, 

Birch  is  distinguished  by  its  good  elasticity,  viscosity  and  adequate 
hardness.  Under  conditions  of  changing  humidity,  birch  material, 
especially  the  thin,  is  inclined  to  warp.  Birch  is  one  of  the  basic 
materials  for  the  production  of  veneers. 

Physical-Mechanical  Properties  of  Wood 

Humidity  is  the  quantity  of  water  contained  in  the  wood  expressed 
in  per  cent  of  the  weight  of  absolutely  dry  wood. 

An  air  dried  condition  of  the  wood  obtained  during  drying  in  the  air 

for  the  summer  months  corresponds  to  a  humiditv  15-187.,  and  room  drying - 

8-97..  Elimination  of  water  from  the  wood  causes  a  change  in  its 
dimensions  (shrinkage).  Shrinking  causes  cracking  in  the  wood,  usually 
in  a  radial  direction,  and  also  warping.  When  the  wood  is  dampened 
swelling  occurs  which  can  also  cause  warping. 

Total  weight  is  the  weight  of  1  cubic  meter  of  wood  (kg/m3).  The 
total  weight  of  wood  of  one  or  another  type  depends  on  its  moisture 
content. 


Mechanical  properties  of  wood  are  non-uniform  in  various  directions 
of  application  of  deforming  force  and  depend  on  the  type  of  wood,  its 
growth,  presence  of  knots,  moisture  and  temperature. 

With  an  increase  in  moisture  content,  the  mechanical  strength  of  the 
wood  decreases.  The  average  values  of  physical  mechanical  properties  of 
some  wood  types  (with  moisture  content  15%  absolute)  are: 


Pine,  spruce 

Birch 

Larch,  oak 

Total  weight,  kg/m^  . 

.  .  460-540 

640 

660-720 

Yield  point,  kg  (force) /cm2  .  . 

•  • 

With  pressure  along  the  fibers. 

.  .  425-465 

465 

520-720 

During  static  bending  . 

During  stretching  along 

.  .  775-875 

925 

920-990 

the  fibers  . 

.  .  1065-1150 

1455 

1200-1290 

During  stretching  crosswise 

of  the  fibers . 

.  .  30-52 

90 

48-77 

During  twisting  . 

Specific  impact  strength, 

.  .  98-110 

135 

140-150 

kg  (force)  •  cm/cm2.  .... 

.  .  18-23 

43 

25-40 

Heat  capacity,  kcal/kg  •  degrees 

.  .  0.407 

-0.410 

Thermal  linear  disintegration  . 

•  • 

Along  the  fibers . 

.  .  3. 

10~°-5 

•10  5 

Crosswise  of  the  fibers  .... 

.  .  2. 

10”  -4 

•  10"5 

Heat  resistance  during 

humidity  . 

107>,  kcal/m  •  hrs  •  degrees  ....  0.15  0.18 


Gnarls  and  cracks  are  related  to  knots  in  the  wood;  they  decrease  its 
strength  properties,  cause  glassiness,  twisted  growth,  bulging  butt  and  enable 
the  lumber  to  warp.  Non-standard  coloration  caused  by  fungus  only 
slightly  effects  the  mechanical  properties  of  the  wood  which  can  be  used 
after  the  damaged  portion  has  been  removed.  Decay,  which  is  also  caused 
by  fungus  inside,  outside,  fungus  infected,  rotting  and  so  forth  are  the 
most  dangerous  defects;  such  wood  should  not  be  used.  Damage  to  wood 
caused  by  insects  decreases  its  strength;  wood  with  dry  rot  must  not 
be  used. 

To  keep  wood  from  rotting  during  drying,  it  is  saturated  with  anti¬ 
septics,  and  coated  with  protective  paint. 


§  2 .  Lumber 

Lumber  is  manufactured  both  from  coniferous  types  of  wood:  pine, 
spruce,  larch,  cedar  (GOST  8486-66)  and  from  soft  deciduous  types: 
oak,  ash,  birch,  maple,  white  beech  and  others  (GOST  2695-62).  Lumber 
can  be  divided  according  to  the  dimensions  of  crosssections  into: 

boards  whose  width  is  more  than  twice  its  thickness; 
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bars  whose  width  is  not  more  than  twice  its  thickness;- 

beams  whose  width  and  thickness  are  more  than  100  mm. 

They  make  round  and  quarter  sections  from  logs  which  have  been  cut 
along  the  lengthwise  axis  in  the  area  where  they  are  going  to  be  used 
(Figure  3).  Lath  and  planks  are  various  kinds  of  boards  with  small 
dimensions  in  thickness  and  width. 

According  to  the  type  of  processing  of  the  lumber  they  can  be  trimmed 
atid  have  all  four  sides  cut  or  untrimmed  and  be  cut  in  layers  but  the 
edges  can  be  untrimmed  or  partially  trimmed. 

The  dimensions  of  trimmed  lumber.  The  length  is  from  1-6.5  meters 
with  gradations  of  0.25  m.  Thickness  of  the  boards —  13,  16,  19,  22, 

25,  32,  40,  45,  50,  60,  70,  75  and  100  mm  with  a  width  of  80,  90,  100, 

110,  130,  150,  180,  200,  220  and  250  mm. 

The  crosssection  of  the  bars  is  50  X  100,  60  X  100,  70  X  80, 

70  X  100,  75  X  100,  75  X  130,  75  X  150,  100  X  100,  100  X  130,  100  X  150, 

100  X  180  and  100  X  200  mm. 

The  section  of  the  beams  is  130  X  130,  130  X  150,  130  X  180, 

150  X  150,  150  X  180,  150  X  200,  180  X  180,  180  X  220,  200  X  200, 

200  X  250,  220  X  220,  220  X  250  and  250  X  250  mm.  The  thickness  of 
lumber  from  deciduous  types  is  limited  to  75  mm,  and  the  width  to  200  mm. 

Depending  on  the  presence  of  knots  and  defects,  the  lumber  boards 
and  beams  of  coniferous  types  of  woods  are  divided  into  five  grades : 
select,  first,  second,  third  and  fourth.  Lumber  from  deciduous  types 
are  divided  into  three  grades:  first,  second  and  third. 

The  absolute  moisture  content  of  the  lumber  delivered  for  use  must  be 
no  higher  than  22  +  3%,  not  including  the  fourth  grade,  whose  water 
content  is  not  standardized. 

Labeling  of  lumber.  Lumber  is  marked  according  to  GOST  6564-63. 
Certain  lumber  is  marked  on  the  ends  with  indelible  paint  or  with  a 
cutting  brand.  The  tab  on  the  bundle  of  lumber  must  show:  manufacturer, 
his  address,  the  type  of  production,  the  grade,  quantity,  GOST,  and  the 
grading  lumber.  During  unloading  of  the  number  by  piles,  the  labeling 
must  be  written  on  the  edge  of  the  material  using  a  waterproof  chalk 
or  stamp  (Table  180). 

The  use  of  lumber  for  automotive  repair.  Ash,  oak,  and  larch  are 
used  for  parts  of  the  shell  and  trim  of  special  automobile  bodies;  pine, 
spruce  and  birch  are  used  for  platforms  of  trucks. 

The  wood  must  be  straight  with  a  minimum  number  of  knots  and  gnarls 
when  the  annular  rings  are  cross  cut.  There  must  not  be  knots  or  increased 
pitchiness.  The  moisture  content  must  not  be  more  than  15-18%. 
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Truck  Parts 


Lumber  grade 


Grill  borders  .  Select 

Platform  crossbeams  .  1 

Upper  boards  of  edges,  edging  boards  of 

the  platform  skirt . 2 

Boards  for  edging  and  platform  beds .  3 

Other  non-critical  parts  .  4 
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Figure  3.  Types  of  Lumber  and  Products: 

1.  Log;  2.  Round;  3.  Quarter  round; 

4.  Squared  off  beams;  5.  Sharply  edged 
beam;  6.  Beams;  7.  Thick  trimmed  board; 
8.  Thin  trimmed  board;  9.  Thin  non- 
trimmed  boards;  10.  Slab. 
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TABLE  130.  LUMBER  BRANDING 
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Key:  1.  Grade  of  lumber;  2.  Paint  or  cutting 
brand;  3.  Thickness  less  than  25  mm;  4.  Thickness 
25  mm  and  more;  5.  Chalk  or  stamp;  6.  Select; 

7.  One  horizontal  band  (-) ;  8.  First;  9.  One 

vertical  band  (I);  10.  One  point  (.);  11.  Seccid; 

12.  Two  vertical  bands  (II);  13.  Two  points  (..); 

14.  Third;  15.  Three  vertical  bands  III);  16. 

Three  points  (...);  17.  Fourth;  18.  Two  horizontal 

bands  (=) ;  19.  One  cross  (+)  . 


§’3.  Plywood 

Plywood  is  a  laminated  wood  material  obtained  by  gluing  according 
to  thickness,  three  or  more  layers  of  trimmed  veneer  sheets  alternating 
the  direction  of  the  grain  in  each  layer.  The  veneer  sheets  are  thin 
sheets  of  wood  (from  0.1-3, 5  mm)  obtained  by  cutting  layers  with  a 
rotational  cutting  of  the  log  of  wood  (block) .  The  outer  layer  of  the 
veneer  wood  is  called  the  sleeve,  and  the  inner  the  core.  The  grain 
in  the  sleeves  must  be  in  the  same  direction.  Veneer  is  divided 
according  to  water  resistance:  high  water  resistance  FSF,  glued  with 
phenol- formaldehyde  glues;  average  resistance  FK,  obtained  by  gluing 
the  veneer  with  carbami.de  glues;  FBA  is  attached  with  albumen-casein 
glues. 

According  to  the  quality  of  processing  of  the  sleeve,  the  veneer  is 
polished  or  non-polished.  Depending  on  the  presence  of  flaws  and  the 
quality  of  the  veneer  sleeve  they  are  divided  into  five  grades: 

A,  AB,  B,  BB,  and  C,  and  according  to  the  quality  of  the  veneer  the 
AB  B  BB  B  C 

core  is  divided  into  three  grades:  1,  2  and  3.  If  there  are  gaps  in  the 
veneer  sleeves  of  less  than  6  mm  they  are  filled,  and  if  the  gaps  are 
more  than  6  mm,  they  are  patched. 

Absolute  moisture  content  of  the  veneer  FSF  and  FK  on  delivery  for 
use  must  be  in  limits  5-10%,  and  FBA,  6-15%. 
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Nominal  Dimensions  of  Sheet  Veneer,  mm: 


24I0X  1525x1.5  (2  H  2,5)* 
24  40X1220X3 
2135X1520X4 
1830X1220x5 
1525X1525X0  <7,  »  »  9) 


1525x1220x0  (7,  8  ii  9) 
1525x725X10  (12) 
1220X725X10  (12) 
1220x1220x15  (18  n  19) 


*  In  the  parentheses  are  given  thickness  of  the 
veneer,  besides  that  shown  for  the  basic  form. 


The  acceptable  variation  in  length  is  1'  5  mm,  widtfy  *  4-5  mm, 
thickness  *  0.25-0.7  mm.  For  birch  and  alder  veneer  the  minimal 
v thickness  acceptable  is  1.5  mm,  and  for  other  types  of  wood —  3  mm. 

On  the  circularly-cut  sleeve  the  labeling  is  applied  showing  the 
brand,  grade,  (illegible  word)  control  number  OTK.  When  packing  the 
veneer  in  bundles  by  weight  (illegible  word)  the  labeling  must  be 
pat  on  the  exterior  sheets  of  the  sleeves. 

The  shear  strength  of  the  glued  seam  must  be  not  (word  missing)  for 
birch  veneer---  12  kg'  (force) /cm^  and  for  veneer  of  other  types-—  6-10 
kg  (force) /cm2. 


§  4.  Bakelited  Veneer 

Bakelited  veneer  (GOST  11539-65)  is  n  plywood  of  birch  veneers, 
glued  with  phenol  or  cresol-formaldehyde  resins,  which  give  the  materials 
superior  water  resistance.  The  bakelited  veneer  can  be  divided  according 
to  brands:  FBS  and  FBS^,  glued  with  alcohol-  (word  missing)  resins, 

FBSV  and  FBSV^,  glued  with  alcohol  and  water  soluble  resins,  an^  FBV  and 
FBV^  on  water  soluble  resins.  The  latter  brand  of  veneer,  as  (word 
missing)  water-resistant,  is  used  for  construction  when  joining  only  by 
mechanical  methods,  and  the  first  two  brands  permit  gluing  by  a  cold 
method. 


Nominal  Dimensions  of  Sheets  of  Bakelited 
Veneers,  mm: 


1503X1 2U«X5 
1500X1300X7 
4400X1500X10 
4900X1250X12 


5000X1200X14 
5000x1200x1  1 
5000X1500X10 
7700X1 3"0XI8 
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The  acceptable  variation  in  length  t  20-40  mm,  width  *  20  mm  and 
(word  missing)  not  T  0. 5-2.0  mm.  On  each  sheet  of  veneer  at  a  distance 
of  100  mm  from  (word  missing)  paper  labeling,  pressed  along  with  the 
veneer,  the  label  shows  the  manufacturer,  the  brand  of  veneer,  thickness 
of  the  sheet  and  number  (word  missing). 

The  yield  point  of  bakelited  veneer  of  various  brands  must  be 
(word  missing):  shear  strength  on  the  glued  seam —  15  kg  (force)/cm^, 
for  stretching  along  the  grain---  600-800  kg  (force) /cm,  and  during 
static  bending  along  the  grain —  (word  missing)  1110  kg  (force)cm^. 
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CHAPTER  XII.  AUTOMOTIVE  FUELS 


At  the  present  time,  gasoline  and  diesel  fuel  are  mainly  used  as 
fuels  for  automobiles,,  In  some  cases  aviation  gasoline  B-70  is  used. 

For  thinning  diesel  fuel  kerosene  is  sometimes  used.  The  general  properties 
of  fuel  are  presented  in  Table  181. 

The  standard  quality  indicators  of  fuel  are  the  following.  The  octane 
number  is  the  indicator  of  detonation  stability  of  the  gasolines;  it  is 
determined  by  a  method  of  comparing  the  detonation  stability  of  the 
gasoline  being  tested  with  the  detonation  stability  of  a  mixture  of  ethalon 
fuels  (isooctane  and  standard  heptane)  on  motor  equipment  IT  9-2  (motor 
method —  GOST  511-66)  and  IT  9-6  (research  method —  GOST  8226-66)  , 
which  differ  from  each  other  in  various  procedures  of  the  work 

The  octane  number  is  numerically  equal  to  the  per  cent  of  isooctane 
in  the  ethalon  mixture  equivalent  in  detonation  stability  to  the  gasoline 
being  tested.  The  octane  number  using  the  motor  method  (OCH/M)  is  usually 
a  smaller  octane  number  according  to  the  research  method  (OCH/I)  by  4-10 
units. 

The  higher  che  degree  of  compression  of  the  carburetor  of  the  engine 
the  larger  the  octane  number  must  be  for  the  gasoline  used. 

The  cetane  rating  (TS.CH.)  is  the  indicator  of  inflammability  of 
diesel  fuel.  It  is  determined  according  to  GOST  3122-67  by  a  method  of 
comparison  of  the  inflammability  of  the  fuel  being  tested  with  the 
inflammability  of  a  mixture  of  ethalon  fuels  (cetane  and  methylnaphthalene) 
on  motor  unit  IT  9-3  (a  method  of  coinciding  detonation).  The  cetane 
rating  numerically  is  equal  to  the  per  cent  of  cetane  in  the  ethalon. 
mixture,  equivalent  to  the  inflammability  of  the  fuel  being  tested. 

The  fractional  composition  is  the  indicator  of  evaporation  of  the 
fuel  and  characterizes  the  relationship  between  temperature  and  the  quantity 
of  fuel  which  is  distilled  at  these  temperatures.  The  fractional 
composition  is  determined  according  to  GOST  2177-66  and  is  expressed  in 
temperatures  under  which  distillation  begins  (Tnp) ,  distilled  10,  50  and 
90%,  respectively,  tj^,  t  and  t^QC/,)  and  completes  distillation  of  the 
fuel  (tkp). 

Pressure  of  saturated  vapors,  determined  according  to  GOST  1750-52 
or  GOST  6668-53  shows  the  presence  in  the  fuel  of  solvent  gases  and 
easily  evaporating  fractions;  indirectly  it  characterizes  the  evaporability 
of  the  fuel. 

Acidity  is  one  of  the  indicators  of  corrosion  properties  of  fuel; 
it  is  determined  by  GOST  5985-59  and  characterized  the  content  in  the  fuel 
of  organic  acids.  It  is  expressed  in  miligrams  of  potassium  hydroxide  KON, 
used  for  neutralizing  acid  found  in  100  m?  of  the  fuel. 

The  sulfur  content  is  a  basic  indicator  of  the  corrosiveness  of  the 
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fuel.  It  is  determined  by  GOST  1771-4S  and  characterizes  the  quantity  of 
sulfur  compounds  in  the  fuel  which  are  capable  after  combustion  in  the 
engine  of  causing  corrosion  of  its  parts. 

Testing  on  a  copper  plate  according  to  GOST  6321-69  qualitatively 
shows  the  presence  in  the  fuel  as  it  is  called  of  active  sulfur  (hydrogen 
sulfide,  sulfur,  mercaptan),  which  cause  corrosion  of  metal,  in  tanks, 
containers,  fuel  systems  of  engines  and  so  forth  even  at  ordinary  temperatures. 
Active  sulfur  is  not  permissable  in  fuel. 

Water  soluble  acids  and  alkalis  qualitatively  are  determined  by 
GOST  6307-60  and  characterize  the  presence  in  fuel  of  residues  of  chemical 
reagents  from  processes  of  purifying  fuels  in  the  petroleum  factories. 

The  indicator. is  the  corrosiveness  of  fuels. 

Actual  resins  which  are  determined  by  GOST  1567-56  or  GOST  8489-58 
characterize  the  content  in  fuel  of  high-molecular  products  of  oxidizing 
polymerization  of  unsaturated  hydrocarbons. 

The  induction  period  is  the  indicator  of  chemical  stability  of 
gasolines;  determined  by  GOST  4039-48,  it  characterizes  the  tendency  of 
the  fuels  to  oxidize  and  become  resinous  during  storage.  The  higher  the 
induction  period  the  longer  the  gasoline  can  be  stored  without  changing 
its  initial  qualities. 

The  content  of  tetraethylead  (TBC)  is  determined  by  GOST  63-62  and 
shows  the  quantity  of  antiknock  compound  introduced  into  the  gasoline--- 
a  mixture  of  lead  tetraethyl  and  organic  chlorides  and  bromides. 

The  temperature  of  cloudiness  is  the  temperature  at  which  the  fuel 
becomes  cloudy  as  it  cools;  this  is  caused  by  a  deposit  of  micro- crystals 
of  paraffin  or  water.  This  indicator  is  determined  by  GOST  5066-56. 

The  congealing  temperature,  determined  by  GOST  1533-42  is  the 
temperature  at  which  the  petroleum  product  is  somewhat  congealed  (loses 
fluidity) ;  at  a  test  slope  of  45°  the  level  of  the  product  being  tested 
remains  immovable  for  a  period  of  1  minute. 


§  1.  Automotive  Gasolines 

Composition  of  Gasolines 

Automotive  gasolines  are  mixtures  of  benzine  distillates  of  first 
distillation,  thermal  cracking,  of  platforming  and  catalytic  cracking. 

They  add  to  the  gasoline  a  gasoline  fraction  of  coking,  gaseous  benzine, 
a  butane  fraction  and  so  forth.  According  to  the  degree  of  increase  of 
processors  of  catalytic  cracking  and  catalytic  reforming  a  portion  of 
distillates  of  these  processes  in  automotive  gasolines  are  increased 
because  of  the  decrease  in  the  portion  of  distillates  of  direct  distillation 
and  thermal  cracking.  This  leads  to  an  increase  in  detonation  stability 
and  chemical  stability  of  the  gasolines. 
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The  group  composition  of  the  gasolines  depends  on  the  composition 
and  proportions  taken  from  mixing  the  components.  Usually  automotive 
gasolines  contain  all  four  groups  of  hydrocarbons  with  a  prevalence 
of  alkannic  and  cyclannic  hydrocarbons.  In  gasolines  for  mass  consumption 
the  content  of  unsaturated  hydrocarbons  can  vary  from  10-15  to  30-45%. 

High  octane  gasolines  usually  do  not  contain  unsaLurated  hydrocarbons. 

In  order  to  improve  chemical  stability  in  gasolines  which  contain 
distillates  of  thermal  and  catalytic  cracking  and  also  coking  products 
anti-oxidants  are  introduced  (oxidation  inhibitors)  in  a  per  cent  of 
ratio  to  the  distillates  shown:  paraoxydiphenylaraine— —  0.007-0.010% 
wood  resin  inhibitor  in  a  quantity  of  0.05-0.15%. 


An  Assortment  of  Gasolines  and  Their  Intended  Use 

At  the  present  time,  according  to  GOST  2084-67,  several  brands  of 
automotive  gasoline  are  specified  by  industry  (Table  182). 

All  automobile  gasolines,  with  the  exception  of  AI-98  gasoline, 
are  divided  into  summer,  intended  for  use  in  all  areas  of  the  country 
except  the  north  and  northeast  from  April  1st  to  October  1st  and  winter 
with  a  lightened  fraction  composition  intended  for  use  from  October  1st 
to  April  1st. 

In  the  southern  regions  of  the  country  one  can  use  summer  composition 
gasoline  all  year  round,  and  in  the  north  and  northeast  region  gasoline 
with  a  winter  composition. 

Summer  automotive  gasoline  intended  for  use  in  regions  with  a  warm 
climate  works  with  a  temperature  of  initial  evaporation  not  lower  than 
45°C.  In  places  for  supplying  gasoline  to  consumers  it  is  permissible  to 
increase  the  temperature  of  evaporation  10%  for  1°C,  the  temperature 
of  evaporation  50  and  90%---  for  2°C  and  final  evaporation,  for  3°C.  It 
is  also  permissible  to  increase  the  residue  in  the  flask  by  0.37.. 

Gasolines  which  contain  distillates  of  catalytic  reforming,  have  a 
final  temperature  of  evaporation  which  can  be  somewhat  higher  than  the 
standard:  summer  gasolines  A-76  and  AI-93,  and  also  gasoline  AI-98  to 
205  and  winter  gasolines,  A-76  and  AI-93  up  to  195°C.  For  operation  of 
automobiles  in  cities  and  regions  where  sanitary  inspection  forbids  the 
use  of  ethylated  gasolines  and  also  for  buses,  the  industry  provides  a 
non-ethylated  gasoline  for  these  brands  and  types. 

The  recommended  use  of  gasolines  is  presented  in  Table  184,  and  the 
method  of  evaluating  the  operational  properties  of  gasolines  is  in 
Table  183. 


Quality  Adjustment  of  Gasolines 

Within  the  limits  of  their  capability,  auto  transport  industries  can 


correct  certain  quality  indicators  of  gasolines.  The  correction  is  done  by 
mixing  unconditioned  gasoline  with  the  gasoline  which  possesses  the 
qualities  which  need  correcting. 

A  calculation  of  correction  is  done  according-  to  the  additivity  of  the 
majority  of  the  indicators  of  properties  of  the  petroleum  products: 

//CM  »//,*  +  /7s(t-x), 

where  —  the  indicator  of  the  quality  of  the  mixture; 

n+TT*.- —  quality  indicator  of  the  mixed  products; 
x  and  (I  -x)—-  corresponding  portions  of  the  mixed  products. 


TABUS  181*  GENERAL  PROPERTIES  OF  FUELS 


Table  181,  con't 
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Table  181,  con't. 


1 

2  { 

3 

4 

npH  20*  C  II  CKOPOCTI!  1  M/cex 

10 

•  »  »  >  1.5  » 

„  ,  »'l>"  45°  C  ii  cKopocTi!  1,5  M/cex  ■ 

— 

20-25 

o 

— 

J4ripwwii.no  flonycritMan  Koimeiiipaumi 
napoo  o  oo3ayxe,  ms/m3 

300 

■  100 

300 

Key:  1.  Properties;  2,  Propane -butane  mixtures; 

3.  Gasoline;  4.  Diesel  fuel;  5.  Average  element 
composition,  %,  (weight):  C;  H;  S;  0  +  N; 

6,  Average  chemical  formula;  7.  Molecular  mass; 

8,  Density*  at  20°G,  kg/mZ;  9.  Kinematic 

viscosity  at  20°C,  centistokes  (mm2/sec**) .  10.  Surface 

tension  to  the  limit  of  the  fuel-—  air  at  760  mm 

mercury  column,  dyne/cm  (kN/m),  at  10°C;  at 

20°C;  at  30°C;  at  40°C;  11.  Heat  capacity,  kcal/kg  • 

degrees:  at  temperature  0°C;  at  temperature  20°C; 

at  temperature  60°C;  at  temperature  100°C;  at 

temperature  140°C;  at  temperature  180°C;  12.  Heat 

conductivity  kcal/m  •  hr  •  degrees,  at  0°C;  at  50°C; 

13,  Heat  of  evaporation  at  boiling  temperature,  kcal/ 
kg;  14.  Solubility  of  water  in  fuel,  7.  (weight): 
at  30°C;  at  20°C;  at  10°G;  at  0°C;  at  -10°C;  at  -20°C; 

15.  Inflammability  point  of  fuel  vapors  (ignition  of 
electrical  spark)  at  20°C  and  760  mm  mercury  column***: 
lower  limit;  7.  (volume);  a:  •  upper  limit:  7.  (volume); 
cc  5  16.  Congealing  temperature,  °C;  17.  Flash 

point,  °G;  18.  Temperature  of  spontaneous  combustion 

(according  to  a  drop  test  method),  °C;  19.  Below; 

20.  Boiling  temperature  at  760  mm,  mercury  colume, 

°C  (limit);  21,  Lowest  combustion  heat,  kcal/kg; 

22,  Required  quantity  of  air  theoretically,  kg/kg; 

23.  Combustion  heat  of  the  mixture,  kcal/nr  at  0°C  and 
760  mm,  mercury  column  when: 
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Key  for  Table  181,  con't:  24.  Electrical  properties  of 
dehydrated  fuels:  dielectric  constants;  electrical  conductivity 
compared  with  mercury  at  0°Cj  electrification  during  pumping 
through  a  resin  tube,  kV;  at  20°C  and  velocity  1  m/sec;  at 
20°C  and  velocity  1.5  m/sec;  at  45°C  and  velocity  1.5  m/sec; 

25.  Concentration  of  vapors  attained  in  the  air  approximate, 
mg/m2, 

*With  an  increase  in  temperature  the  density  o.E  the  fuel 
and  oils  decreases  and  the  reverse.  For  calculating  the 
density  one  can  use  the  formula 

pt0=p,+‘!(t— 20)  *e/M\ 

where  filo  —  the  density  of  fuel  at  20°C; 

/Of.  —  the  density  of  fuel  at  temperature  t  °C; 

Y  —  temperature  correction,  kg/m^  •  degrees,  which  is 
equal  to: 

For  gasoline  For  diesel  fuels  For  oils 

700-709  ....  0,897  780-789  0,792  880-  889  0,060 

710-719  ....  0,884  790-799  0,778  890-899  ....  0.647 

720—729  ....  0,870  800-809  ....  0,705  900— E09  ....  0,633 

730-739  ....  0,857  810-  819  .'...  0,752  910-919  ....  0,620 

740-749  ....  0,844  820-829  ....  0,738  920-929  ....  0,607 

750-759  ....  0,831  '  84()l849  !-!!!  0>12  930-939  ....  0,594 

**  A  change  in  viscosity  of  the  fuel  with  a  change  in 
temperature  is  shown  in  Figurp  4, 

***  A  change  in  the  limits  of  inflammability  of  automobile 
gasolines  when  there  is  an  increase  in  temperature: 

volume 


Figure  4,  Change  in  viscosity  of 
fuels  according  to  temperature: 

1,  Butane;  2,  Gasoline;  3. 
Kerosene;  4,  Diesel  arctic  fuel; 

5,  Diesel  winter  fuel;  6,  Diesel 
summer  fuel:  Key:  7.  Viscosity  of 
fuel,mnj2/s;  8.  Temperature  of  fuel, 

8  TtHnepamypa  mmuk,  ■  ’ 
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TABLE  182.  AUTOMOTIVE  GASOLINES 
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Key  for  Table  182:  1.  Indio,  .r;  2.  A-66;  3,  A-72; 

4.  A-76;  5.  AI-93;  6.  AI-93;  7.  GOST  2084-67;  8. 

Aviation  gasoline  B-70,  GOST  1012-54;  9.  Detonation 

stability,  not  morn  than:  OCH/M;  OCH/I;  10.  Content  of 
TES,  g/kg,  not  moj.e  than;  11.  Absent;  12.  Fractional 
composition:  temperature  of  the  start  of  evaporation,  °C,  not 
lower  than:  summer  gasoline;  13.  winter  gasoline;  10% 
evaporation  at  temperature,  °C,  not  higher  than;  14.  Non- 
standardized;  15.  Summer  gasoline;  16.  Winter  gasoline; 

17.  50%  evaporation  at  temperature,  °C,  not  higher  than: 

18.  Summer  gasoline;  19.  Winter  gasoline;  20.  90% 

evaporation  at  temperature,  °C  not  higher  than:  21.  Summer 
gasoline;  22.  Winter  gasoline;  23.  Termination  of  boiling, 
°C,  not  higher  than;  24.  Summer  gasoline;  25.  Winter 
gasoline;  26.  Residue  in  container,  %,  not  more  than;  27. 
Residue  plus  loss,  %,  not  more  than;  28.  Pressure  of  saturated 
vapors,  mm  mercury  column,  not  more  than  29.  Summer  gasoline; 
30.  Winter  gasoline;  31.  Acidity,  mg,  KOH  for  100  m£  of 
gasoline,  not  more  than;  32.  Content  of  actual  resin  (at 
place  of  consumption),  mg/100  m£,  not  more  than;  33.  Induction 
period  to  ethylation,  minutes,  not  less  than;  34.  Content 

of  sulfur,  %,  not  more  than;  25.  Testing  on  a  copper  plate; 

36.  Passed;  37.  Water  soluble  acid  and  alkali,  mechanical 
mixtures  and  water;  38.  Absent;  39.  Color  of  ethylated 
gasoline;  40.  Orange;  41.  Colorless;  42.  Green;  43. 

Dark  blue;  44.  Yellow;  45.  Colorless. 
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TABLE  183.  EVALUATION  OF 
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PROPERTIES  OF  GASOLINE 


con't 


Vatle  183, 


p  S 

S.gS  3 
v  a  c  * 
oo,  .  “• 

<1  *  i> 

(I  O.P5  s 
ti  h  5  w 

w  -  £  3 
t-  ro  2 
O  *  K 
►0  ~  K 
!- 


rt 

o5 


x  c/  p 
<»s  t 
2 

-  ®  o  o 
C  c.r  7. 
o  o  = 
h  =  m 


1  J  s  2 

2  t  t-p 
•-  -p  o 
eg  a*—  re 

»-  ^  sr 

«  H  -i 

°il- 

i  s 

=  xS3 

g  |  a  5 
sJ«o 
8°e„ 

R  o 

By  gi 

-.  5  o 

w  &  8  a 
tZ  ?  rj  O 
0  0*1 
cos 


O  •  K 

S3§ 

X  ■  V. 

§  “  5  * 

O  '-  O 
A  S 


£  ?  3 

§"S 

Sgh 

do 

>>  - 

Sj 

go" 

Ui  W  X 
A  »;  h 
O  O  s 

2o  c; 


2*<y  6  6 
2  £  g  s 
ra  o  9 
SSg° 

S  °Sa 

«  X  >,2 

»?  a- 

O  K  H  ® 
ri  s  ^ 


y  « 


JQ 

5  o. 

-  C3 


00  r* 

Oi  2 


*  o  = 

SJ  u  n 

£•0  X 

o  s  o 

U  1C  0.0 

u“  =  s 

3  g  i,  ^ 

s-:aS 
rs!** 

M  2  (O  O 
'=  X  H  ►- 


eg 

cn 


n 
o 
.  -3 


^3 

S  2  a 

£  ~  o 

*sx 

c;  o  2 
O  O  a 

as  ° 

=  52 

2  H 

,11 

rj  a 

•  sr  O  O 

—  ex 
Sun 

Q  =  2 

C’J  o. 

o  §  2 


389 


Key  for  Tabie  183:  1.  Operating  indicators;  2.  By  which 

facts  the  quality  of  gasoline  is  evaluated;  3.  Criteria  of 
evaluation;  4.  Recommendations  for  improving  the  operation 
when  there  are  unsatisfactory  quality  factors;  5.  Gasoline 
was  obtained  from  the  fuel  tank  in  an  engine;  6.  Content  of 
mechanical  mixture  and  water;  pressure  of  saturated  vapor; 
temperature  of  distillation  10%  (tio0/)*  Mechanical  mixture 
and  water  can  cause  stoppage  in  the  supply  system  and  failure 
in  the  operation  of  the  engine.  Air  temperature  higher  than 
which  failure  of  the  engine's  operation  can  occur  because  of 
formation  of  water  vapor  stoppage:  ta^r  =  2  ( ci07  —  46.5°C); 
8.  Let  the  gasoline  stand  (2-3  hours  )  and  filter  it  during 
service.  Codl  the  fuel  supply  system  in  every  possible  way 
(cooling  the  spa«.e  underlying  the  engine);  9.  Starting 
qualities  of  gasoline  (starting  a  cold  engine  without  previous 
warming  with  rotation  of  the  crankshaft  from  a  speed  of  35- 
40  rpm) ;  10.  Temperature  of  the  start  of  distillation 

(fcns)  and  distillation  10%  (t].o%)  5  11.  Temperatures  of 

air  higher  than  which  it  is  possible:  summer  starting  of  a 
cold  engine  (one  or  two  turns  of  the  crankshaft) 


f  .  S/.Q%  -  c ; 

La.1  r  —  ^  > 

satisfactory  starting  (not  more  than  6  seconds) 

t\v.>  =  0.4.7?  tte%  -  6  A  5"  + 

where  /. 

*  “  /O 

Temperature  of  the  air  below  which  it  is  practically 


impossible  to  start  a  cold  engine: 


•*  0-657 


Utr-osy;  j 


12.  Warm  the  engine  before  starting  (starting  warmer,  hot 
water,  steam,  electrical  or  gas  warmers).  Use  starting  fluid 
(Table  188);  13.  Speed  of  warming  and  pick  up  of  the  engine 

(dynamo  capability  of  the  automobile)  ;  14.  Tempei'ature  of 

distillation  50%  ( t50%)  >  The  higher  than  tjQ^,  the 

slower  the  engine  heats,  the  worse  is  the  pick  up.  For  forced 
engines  must  be  in  the  summer  no  more  than  115DC  and 

in  the  winter  no  more  than  100°C;  16.  When  warming  the 

engine,  use  coverings  for  the  radiator  (words  illegible  here) 
adjust  the  valve-regulator  of  the  exhaust  pipe  supply 
system  in  accordance  with  seasonal  conditions;  17, 

Illegible;  18.  Temperature  of  distillation  90%  (t  1 
and  end  of  distillation  (tkp)  5  The  lower  thes 

temperatures,  the  more  completely  the  gasoline  evaporates 
in  the  mixing  chamber,  the  less  the  oil  liquefies  in 
the  gearcase  and  the  lower  the  operating  wear  of  the 
engine.  For  modern  engines  ^90%  anc*  ckp  must  he  no  higher, 
respectively,  180  and  200°C  for  summer* and  160  and  1S5°C 
for  winter;  20.  Adjust  the  valve-regulator  of  the  exhaust 
pipe  supply  system  to  the  quote  "winter"  position.  Use 
winter  warming  covers;  21,  Combustion  of  the  mixture; 

22.  Octane  number;  23.  The  octane  number  of  gasoline 
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Key  for  Table  183,  con't:  must  correspond  to  the  degree  of 
compression  and  conditions  of  operation  of  the  automobile. 

During  warm  weather  for  every  10°C  higher  than  the  average 
level,  an  increase  in  octane  number  of  the  gasoline  is 
required  for  engines:  with  =  6  approximately  1.0-1. 2; 
with  =  7  0.6-0. 8,  with  =  8  0.4-0. 5  units.  In  winter 
the  requirement  in  the  octane  number  is  correspondingly 
decreased.  This  is  the  same  for  operating  automobiles  in 
the  mountains:  approximately  for  2  units  for  1  km  of 
height  above  sea  level.  Overheating  of  the’ cooling 
system  from  85-110°C  increases  the  requirement  in  the  octane 
number  of  the  gasoline  by  2-3  units;  24.  If  the  octane 
number  of  the  gasoline  is  inadequate  make  the  ignition 
spark  later.  When  the  octane  number  is  too  high  one  can 
make  the  ignition  slightly  earlier.  Remove  deposits  from 
the  cooling  system  and  scale  from  the  ignition  chamber. 

25.  Illegible;  26,  Content  of  actual  resin,  t^p  and 
residue  in  the  container  after  distillation;  27.  When 
the  content  of  actual  resin  in  the  gasoline  is  higher  than 
20  tn^/100  m(?  the  formation  of  dangerous  deposits  is  accelerated. 
Gasoline  for  modern  engines  must  not  contain  actual  resin 
of  more  than  1G  m£/100  mi,  and  t^p  and  residue  in  the  container 
must  he  no  more  than  established  by  GOST  standards;  28. 
Periodically  removes  scale  from  the  ignition  chamber  and 
deposits  from  the  intake  pipe  supply  system  (it  is  best 
jetted  out  with  a  stream  of  air);  29.  Corrosion  of 
engine  parts  and  fuel  supply  system;  30.  Test  on  a  copper 
plate;  content  of  sulfur;  acidity;  presence  of  water  soluble 
acids  and  alakais;  3,1.  Numerous  evidence  of  quality  of 
gasolines  must  not  be  overlooked  as  established  by  GOST 
standards.  If  this  is  not  the  case  greater  corrosion  of 
engine  parts  can  occur;  32.  Limit  the  length  of  time  for 
using  the  gasoline  wiuh  corrosion  capability  higher  than 
the  standard. 
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TABLE  184.  INTENDED  USE  OF  AUTOMOTIVE  GASOLINES 


1 


MapKa 

6cH3iuia 


4 


A-66 


7 

A-72 


10‘ 

A-76 


13 

AH-93 
AH -98 


MapKa  ADiiraTCJicll 


A\apkH  ociioDiiux  MOAcacD  aniOMOrtiu  c  ■ 


5 

M3MA-401;  TA3-20; 

rA3-51.  52-01;  3HJ1-120, 
I64A,  157K;  ypan-353A 


8 

McM3-966;  M3MA-407; 
PA3-21A,  652,  510,  GO; 
3HJ1-158B;  YA3-450,  451 


11 

M<*M3-968;  M3MA-408; 
3H/1-110,  130,  375, 

PA3-53 


14 

PA3-13;  3M3-13,  24 
M3MA412;  BA3-2101 

3HJ1-111,  114  ii  apyriio 
iiepcneKTimiiue  animateaii 


«MocK«im-401»;  TA3-20  «II<(c(a»; 

rA3-51,  51A;  52-03,  63,  63A,  93,  !3A, 
5111,  0311,  PAO-251;  nA3-651,  1A, 

741:  KA 83-651,  C51A;  KA3-600.  G(W.  OoA 
(K.oaxiian);  3H/1-150,  151,  157,  I57IC  .64, 
164A,  585,  585 Jl,  585M,  458.  ;f SA; 

3HJI-MM3-K54A,  1G4AI1;  585B;  yp;ui.:i.5M 
n  nx  Moaml'iiKauiiu 

9 

3A3-965,  965A  («3anopo>Kcit*);  l\»3  -21 
«Bo/ira*,  1743-12  (3HM);  iMockhii'i-KL'*, 
403,  407;  PAO-977/.1;  HA3-652;  31 IJ1  -  ;-:B; 
ripA3-?62;  rA3-53<D,  69,  69A;  /1A3  C?5, 
qo7-  yxq  r.o  ',=f'  jFf»n  »^|t  4j;o 

452/1  it  nx  mV ail'i'IlKaUiiii 

12 

3A3-966,  968  (<3anopoaa*u»); 
Dim-408*;  311/1-110;  PA3-53,  53A,  o!B, 
00.  OBA;  nA3-672»  3IIJ1-130,  131,  KOJl; 
KAB3-G08,  3100,  685;  /1A3-695E,  (9'E, 
699A.698;  y pan-375,  377;  3MJ1-MM3-E  55; 
JIiiA3-677  ii  nx  MOAiiitiiiKamiii 

TA3-13 «Mockpii>i-412».  173-24 
<Boara»,  BA3-2I0I  i/Ktirynin 

3I1J1-U  ir.  114  ii  apyrHc  ncpcm-n.iu- 
iibic  auTOMo6n.ui 


Reproduced  from 

best  available  copy- 


Key;  1.  Brand  of  gasoline;  2.  Brand  of  engine; 

3.  Brand  of  basic  models  of  automobiles;  4.  A-66; 

5.  MZMA-401;  GAZ-20;  GAZ-51,  52-01;  ZIL-102,  164A, 
157K;  Ural-353A;  6.  "Moskvich-401" ;  GAZ-20  "Pobeda"; 
GAZ-51,  51A;  52-03,  63,  63A,  9393A,  5 IP,  63P,  63D; 
PAF-251;  PAZ-651,  65 1A,  744;  KAVZ-651,  65 1A;  KAZ-600, 
606,  606A  (Kolkhida) ;  ZIL-150,  151,  157,  157K,  164, 
164A,  585,  585L,  585M,  158,  158A;  ZJ.L-MMZ-164A, 

164AN;  585V;  Ural-355M  and  their  modifications; 

7.  A-72;  8.  MeMZ-966;  MZMA-407;  GAZ-21A,  652, 

51F,  69;  ZIL-158V;  UAZ-450,  451;  9.  GAZ-965, 

965A  ("Zaporozhets");  GAZ-21  "Volga",  GAZ-12 
(ZIM);  "Moskvich-402" ,  403,  407;  RAF-977D;  PAZ-652; 
ZIL-158V;  ErAZ-762 ;  GAZ-53F,  69,  69A;  LAZ-695,  697; 
UAZ-69 ,  69A,  450,  450D,  451,  452,  452D  and  their 
modifications;  10.  A-76;  11.  MeMZ-968;  MZMA-408; 

ZIL-110,  130,  375,  GAZ-53;  12.  ZAZ-966,  968 

("Zaporozhets");  "Moskvich-408" ;  ZIL-110;  GAZ-53, 

53A,  53B,  66,  66A;  PAZ-672;  ZIL-130,  131,  130V1; 
KAVZ-608,  3100,  685;  LAZ-695E,  697E,  699A,  698; 
Ural-375,  377;  ZIL-NMZ-555;  L1AZ-677MM  modifications; 
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Key  for  Table  184,  con’t:  13.  AI-93;  14.  GAZ-13;  ZMZ-13, 

24,  MZMA-412;  VAZ-2101;  15.  GAZ-13  "Chaika";  "Moskvich-412" , 

GAZ-24  "Volga",  VAZ-2101  "Zhiguli";  16.  AI-98;  17.  ZIL-111, 

114  and  other  proposed  engines;  18.  ZIL-lllg,  114  and  other 
proposed  automobiles. 
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§  2.  Diesel  Fuels 
Composition  of  Diesel  Fuels 

For  tractor  high  speed  diesel  engines  (more  than  1000  rpm  6f  the 
crankshaft)  there  are  produced: 

low-sulfur  fuel  with  a  total  sulfur  content  not  more  than  0.2% 
obtained  from  kerosene,  gas  oil  and  solar  oil  distillates  of  direct 
distillation,  mainly  from  Caucasian,  petroleum  (GOST  4749-49) ; 

sulfur  fuels  with  a  total  sulfur  content  of  more  than  0.2%  obtained 
from  these  same  distillates  by  direct  distillation  of  petroleum  of 
eastern  and  other  deposits  (Bashkir  ASSR,  Tatar  ASSR,  Kuibyshev  region 
and  so  forth)  with  an  additive  when  necessary  of  not  more  than  20% 
catalytic  gas  oil  and  1%  isopropylinitrate  as  an  additive  for  improving 
imflammability  (GOST  305-62) . 

Group  composition  of  diesel  fuels  is  limited  to  basic  alkannic  and 
cyclannic  hydrocarbons;  unsaturated  hydrocarbons  are  practically  absent, 
and  aromatic  are  added  in  insignificant  quantities. 


Assortment  of  Fuels  for  High  Speed  Diesel  Engines 

Diesel  fuels  are  marked  bv  numbers  which  characterize  the  seasonal 
conditions  of  their  use  (Table  185)  : 

A  is  arctic  fuel,  recommended  for  use  in  diesel  automobiles  at 
temperatures  of  the  air  lower  than  -30°C; 

Z  is  winter  fuel  designed  for  use  at  temperatures  from  0  to  -30°C; 

L  is  summer  fuel. 


In  the  trademark  of  low-sulfur  diesel  fuels  the  letter  D  (DA,  DZ  and 
so  forth)  is  used. 

In  the  period  from  the  first  of  May  to  the  first  of  October  it  is 
permissible  to  deliver  summer  diesel  fuel  with  traces  of  water  to  the  consumer. 

Diesel  fuels  are  intended  for  high  speed  diesel  engines  YAZ-204,  YAZ-206, 
YANZ-236,  YAHZ-238,  YAMZ-240,  D-12  and  their  modifications.  In  the 
central  climatic  zone  of  the  country  in  the  summer  they  use  fuel  DL  and  L 
and  in  the  winter  DZ  and  Z.  In  the  southern  regions  in  all  seasons  they 
use  DL  or  L,  in  regions  of  the  artic  circle  in  winter,  DA  and  A,  and  in 
summer  DZ  and  Z, 


When  the  proper  bund  of  fuel  is  not  available  it  is  possible  to  use 
substitutes:  kerosene  or  its  additives  with  diesel  fuels  of  other 
brands.  The  quantitative  content  of  the  substitute  is  determined  by  the 
necessity  to  correct  the  main,  limiting  fact-—  the  temperature  at  which 
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the  fuel  congeals.  Let  us  assume  than  2j%  kerosene  decreases  the 
congealing  temperature  of  the  fuel  by  3-10°C.  Quality  indicators  of  the 
mixture  excluding  viscosity,  are  additives  and  they  change  proportionally 
to  the  initial  product  (sec  correction  of  qualities  of  gasolines). 

The  viscosity  of  the  fuel  mixture  can  be  considered  according  to  a 
logarithmic  diagram  of  an  analagous  calculation  of  the  viscosity  of  the 
oil  mixture  (see  Chapter  XIII). 

The  use  of  a  substitute  must  be  limited,  because  during  operation 
with  a  substitute,  as  a  rule,  the  engine  has  to  work  harder  and  wear  and 
tear  is  increased  of  precision  parts  on  the  fuel  equipment. 

An  evaluation  of  operational  properties  of  diesel  fuels  is  presented 
in  Table  186. 


TABLE  135.  FUEL  FOR  DIESEL  ENGINES 


1 


HoHajaTcmi 


10  Ucfniionoo  mic;io,  ne  Mciiec 

11  QpaKtuionniiiii  cocinn: 

12  10%  ncperonncTcn  npii  TCHno- 

p.iTypc,  °C,  nc  iiii/KC 

13  50%  neperomioTCH  npii  TCMne- 

pnType,  °C,  nc  uuuie 

14  90%  ncperornieicfi  npii  TeMnc- 

parype,  °C,  no  nuiiie 

15  %%  nepcroimcTcn  npii  Tewnc- 

paType,  °C,  lie  auuie 

16  Bii3«octi.  KiiueMaTH'iccKan  npii 
20°  C,  can 

18  Kiicjioiiioctii,  Mt  KOI!  iia  100  ma 
Ton.’iiiiiii,  nc  Oo/ivc 


19  .ii.iioct,.,  Vo,  no  fio.acc 

2Q  'i  eMiicpnrypa  boiiwiiikii,  °C  (npti- 
oop  c  aaKpi.tri.iM  rnracM),  nc  iiiijko 

21  TcMi.cpflTypn,  °C,  nc  buuioi 

22  -iio'iyTiiciiim 

23  MCTHnaniin 

24  npoOa  iia  Mcjmyio  naacTinmy 

26  Uo.vipacTiinpiiMi.ie  kiic.iotij  ii  me- 

*  w  iii.  iinaa,’  Mexamt'iecKiic  iipiiMoeii 

28  ( 'oaepwanne  cenu,  %,  in*  0o.vo 

29  f!i>,nioe  nnc.TO,  e  iio.m  iia  100  .■ 
ininsiEM,  nc  fio.ice 

30  It  »•  rovp'/K.Tiiiie  iicnpcv.'.i.iii.-v 

v  •, :  o  mi,  %,  »e  ( •>.**'»•) 
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,M.iiiocc|u(iic  rue. 

2  lOCl  4  7  40  —  -10 

CcpilllCTMC, 

^  rOCT  305-02 

3  AA 

\  A3  ! 

l  JUI 

7  A  i 

'  1 

on 

9  A 

40 

40 

45 

45 

45 

45 

200 

200 

— 

— 

— 

— 

255 

275 

290 

240 

250 

280 

300' 

335 

350 

— 

— 

— 

330 

— 

330 

340 

360 

2,5- 

3,5- 

3,5- 

17 

Ho  Mcuce 

1,8- 

2,8- 

4,0 

6,0 

8,0 

1,5 

3,2 

0,0 

5 

5 

5 

5 

| 

5 

| 

5 

0,01 

0,02 

0,02 

0,01 

0,01 

0,Ui 

35 

50 

GO 

30 

35 

40 

-35 

-5 

-25 

-5 

-CO 

—15 

-10 

-55 

-35 

-10 

25  Bi.iaep/Kiinamr 


27  Ofcyiemyior 


0,2  1  0,2 

0,2 

0,4 

0,6 

-  1  - 

« 

0 

6 

j 

! 

1 

! 

5.5 

5,5 

Key:  1.  Indicator;  2.  Low-sulfur,  GOST  4749-49; 

3.  DA;  4.  DZ;  5.  DL;  6.  Sulfur,  GOST  305-62; 

7.  A;  8.  Z;  9.  L.  10.  Cetane  rating,  not 
less  than;  11.  Fractional  composition:  12.  10% 

distillation  at  temperature  °C,  not  below;  13. 

50%  distillation  at  temperature,  °C,  not  higher  than; 

14.  90%  distillation  at  temperature,  °C,  not  higher 

than;  15.  96%  evaporates  at  temperature,  °C,  not 

than;  16.  Kinematic  viscosity  at  20°C, 

17.  Not  less  than;  18.  Acidity,  mgKOH  for  100 
mf  of  fuel,  not  more  than;  19.  Ash  content,  %, 
not  more  than;  20.  Flash  point,  °C  (instrument  in. 
a  cloned  crucible'),  not  lower  than;  21.  Temperature, 
°C,  not  higher  chan:  22.  Cloudiness;  23.  Congealing; 
24.  Test  on  a  copper  plate;  25.  Passed;  26.  Water 
soluble  acids  and  alkalis,  water,  mechanical  mixture; 
27,  Absent;  28.  Content  of  sulfur,  %,  not  more 
than;  29.  Iodine  number,  grams  of  iodine  per  100 
grams  of  fuel,  not  more  than;  30.  (That  is,  the 
content  of  unsaturated  carbons,  7.,  not  more  than). 
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TABLE  186.  EVALUATION  OF  OPERATIONAL  PROPERTIES 
OF  DIESEL  FUELS 


HO  KflKHM  nOK«* 
30TC71HM  KBSCCTBB 

TOn/IIIOt  ontuu* 
scercM 

KpBTepHM  OUeHKH 

»  1 

V 

Hue  nOKltlTCHH 


,5  6 

Hoa'a'ia  Ton-  Coaepwanne 
fluoa  113  TOIMHB-  MCXaHHMCCKIIX 
Horo  (5a Ka  b  npuMCCcil  h  bo- 
ABHraTCJib  am;  TeMnepaTy- 
pu  noxiyTHeHiin 
II  BHCTblBaHHB 
TOn/IHB 


9  10 

nycKOBuc  k.i-  UeTanoaoc 
qecTua  ronhnna  'iiicjio 

(liyCK  XOAOAIIO- 

ro  ADiiraTCJiH 
6c3  npcABa'pii- 
Tcabiioro  noao- 
rpcoa  npH  npa* 
weiiHH  Ko.ieima- 
Toro  nana  co 

CKOpOGThlO 

100  o6/muh )  1 


Mexammccnne  npHMccn  n  no- 
aa  xtoryT  tibisBaTb  3acopcmic 
ciiCTeMu  noaa'iii  TonaiiBa,  iIhuh-t. 
pot!  TuilKOli  OBMCTKII  II  npMPOCTU 
k  ncpeOoa.M  n  ociaiioBKC  ABitra- 
Teaa;  a  Tonanne  oim  Aoawiibi 
OTCyTCTBOBaTb. 

TeMnepaTypa  noMyTHcima  aoa- 
>Kiia  fibiTb  ubiiuc  oxpyiKmomcil 
TCMiicparypu  no  Kpaiineii  Mcpc 
na  2 — 3°  C. 

TcMiiepaiypa  aacTunaimn  ao.v 
iKiia  6i,iti.  iiuiuc  oiipyataiomcfi 
rcMia-paivpi.i  na  10— 15°  C 

rcMiicparypa  noaayxa,  manic 
KOTopofi  0O3MO>Kcii  nycn  xoaoa- 
uoro  aBiiraTcaa: 

,  c  /  moo  ,  Q\ 

‘nosa®3  *»5  X  l  u>ij_5“Pcm-r(' li 

rac  U.M  —uoTaiioBoe  aticao 
Tonaiiua; 

Pcm-WDacim0  cwanm 
xiiiirincan,  pan- 

Iiwioo—'IUXI  /CK* 

»  npoaoa>KiiTcai>iiocTb  nycaa  aa- 
na  a  TaOa.  187.  UcTanonoe  wic- 
.no  opxoimipoDoimo  noacniTMoa- 
ioti 

'cp-g. 

'  U  0.005  p“  ’ 

i  ^nn~Hmi°C 
rflc  iqp—  2  * 

p'6— naomocTb  TonaiiBa  npn 
15°  C,  kc/m\ 

OlUllfiKa  B  UH  MOWeT  6UTb 
±2—3  caimuuu 


I’CKU.iC 

no  y a  y  iiiiciniio 
vkcii/  yi  t«uhh 
npit  nc  n  oo/iei* 

BOpH  e  1MIOM 
IIOKft  U  IC/IC 
K8*>  i  on 


8 

0 reran  mb 

T0I1AIIB0. 

yroK, 

3IIMOf(— K.  » 
OllAbTpCBI  Tb 
npn  3;<noaBKe 

■ICpC-3  (|)KAI  Tp  co 

cneuiiajiiii-ifi 
man  wo. 

IlpiiMcna  -s  cmo- 
cn  Tonnia  a  c  ne- 
poennoM 

12 

noaorp-liub 
annraTCAb  mpea 
iiycxoM  (i:y:'<o*. 
bmc  noao1  p  .-na- 
tcaii.  nnman 
uoan,  nap,  s.wk* 
r  po-  it  i  f. »t  no- 
a»rpcnaTe;.n, . 
npiiiiciinTb  rye* 

.'.uo-iic  b  "i  V'O- 

cm  (Ta6;i.  11 8) 
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Table  186',  con't 


CMecco6pa3o-  Bn3K0CTb  npit 
BSHHC  20°C,  (JipaKHII- 

OIIHblfl  cocrrao 


18  19 

BocnaaMcnc-  UetaiiOBoe 
Hue  h  cropamie  micao 


22 

06pa3onaime 


23 

Coacp>Knnne2- 


oTaowciiHH  ii  ua-  .jiaanmecKiix 
rapa  CMoa,  Dn3i<ocn>, 

i|ipaxmioiiuuit 

C0CT3B 


26  27 

Kopuo.Hifl  Po-l 

Taaeft  anxmean  cepa,  uoaopac- 

TUOpilMUC  IIIIC- 
aoTu  h  me.no 'i ii, 
ooaa 


P13H0CU  ami 
ratcan 


.  31 

Coacpsxauue 
MCXaini'ICCKIIX 
npiiMeccfi  n  oo* 
au 


IloiiMinciinaa  initmocn.  yxya- 
niaqr  paciiiaaiinaiiiic  toimiiii.'i, 
doaot  k  iieiioaiioMy  ciopaiimo, 
auMaciiiiio  ii  o6pn30i)aHiiio  oi.no- 
iKcmiii  n  fliiisraTc.ne  (a  tom  mic¬ 
ao  na  roaomte  <|*opcy intii) .  Mo- 
iiiDKOiiiinii  nnauoc  1 1.  doact  it  ima- 
Tcitaniiio  t]-o pcynoK,  ua pyinc'iiiiio 
fl03»poDKii  Tonanna  h  yneflime- 
iiiiio  ii  3i to  cob  TonaiiBHoro  iiaco 
ca  Dbicoitoro  aanaennn.  Semite- 
aouubiii  tlipaxmioiuibiii  cocTao 
Tonanna  Dbi3binaeT  neaoiicnapc 
line  n  itaMcpo  cropaimn,  nenoa- 
hoc  cropamie  it  auMaenuc 


Hiisicoc  itcraiioBoe  mio.no  toii-2 
anon  iiMSuuacT  atocrityio  p.-mo- 
Ty  aimnucan.  Ueraiionoc  micao 
aoaiitno  6uib  lie  iiiokc -10 — 45ca. 
Uotaiionoe  micao  ni.nuc  CO— 70 
ea.  iwicieT  nciiojiiioc  cropamie 
Tonanna  ii  auMaenuc  aBiiraTean 
i  Cmojiiiciuo  BcmccTaa,  no.nuo- 
CTbio  lie  cropan,  ucayn  it  oGpa- 
aoDaimip  OTaonteuufi  a  KiiMope 
cropama,  3r.KOKCOuuBaiimo  ro- 
flOBKii  qiopcymtii 
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n>.|)C<iiicao!iiiijc  noitaaaie.Tii  in1 
floaiKiiu  m.ixo.iiiii,  an  !!pe;u:.nu 
iiojim  CTaiiflapTon.  OcoGoiiiio 
oiiaciio  nouiaiiieiiiioe  coaepwa- 
line  ccpu,  nacxyuioc  cn.ni.nyio 
itoppo3iiio  iiiiaimapoD,  oitaaau. 
uicii  noauiiminiKOo  n  ujcck  caaa 
32 

lie  .nonycKacTeii  o  Ton.nn.no 
npitcyTcrniic  Moxaumiccitux  npm 
Mcceil  ii  coflu 


17 

l’mCtmaiiTb 
Ain-.viHiioc  it 
auuo  itepoemi 
nan  apKTiim 
kiim  nonaiiBo 
I  IcoOxofliiMbifi 
C0CT3II  noflC'i 
TbinacTcn 
TpeGyeMOMy  n 
xn3aTcaio  on3it 
cth  no  niiarpa 
mo  (cm.  r.n.  13 
Pa36aiiaciiiic  it 
pociiiio.M  omit 
upcMUiuio  o6ae 
naer  tjipaxuuoi 
huh  cocTaa.  i 
cniiJKacr  ueTi 
noDoe  mic.no 
1  OTperyanpo- 
nara  Hauaa 
onpucita  Tonan 
na  na  Ooae 
iioafliice 

25 

He  aonycitaT 
jaiiToabiiofi  pa 
Com  AimraTcai 
na  noiiii/itcniibi) 
oGoporax  itoaeii 
‘inioro  Baaa  na 
sa  cumKcniti 
4;  naeiinn  iinpu- 
cna  n  yxymne- 
iiiiii  pacnuaiiiui- 
nmi29 

OrpanumiTb 
:ici!o;ib30tianiie 
louamia  c  noita- 
baicanMii  xop- 
P03IIOH  IIOCTIf , 
nuixoannuiMH  sa 
npeacau  nopM 
cnaii.nnpioa 
330iciimuaTi. 
louaimo  n  <|iuair 
rponsTi.  >iepe3 
cncuuaabiiyio 
TK.niib  nnii  3a- 
npmiKu.  C.nemiib 
3a  COCTOnilllCM 
<|>uabTpon  rpy- 
Gofi  II  TOIIKOfl 
omicrKH  Tonanaa 
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Key  for  Tab1-  186:  1.  Rating  indicators;  2.  According  to 

such  indicators,  quality  of  the  fuel  being  evaluated;  3.  Criteria 
of  evaluation;  4.  Recommendations  for  improvement  of  operation 
when  there  are  unsatisfactory  quality  indicators;  5.  Supply 
of  fuel  from  the  fuel  tank  to  the  engine;  6.  Content  of  the 
mechanical  mixture  and  water;  temperature  of  turbidity  and 
congealing  of  fuels;  7.  Mechanical  mixtures  and  water  can 
cause  rusting  in  a  supply  system  of  the  fuel,  of  fine  cleaning 
filters  and  result  in  engine  failure;  they  must  not  occur  in 
the  fuel.  8.  Let  the  fuel  settle:  in  summer-—  5  days  and 
nights,  in  winter—  10  days  and  night.  To  filter  during 
servicing  through  the  filter  with  special  cloth.  To  use  a 
mixture  of  fuel  with  kerosene.  9.  Starting  quality  of  the 
fuel  (starting  a  cold  engine  without  previous  warming  with 
revolutions  of  the  crankshaft  from  a  speed  of  100  rpm)  ; 

10.  Cetane  rating;  11.  Temperature  of  the  air  higher  than 
which  it  is  impossible  to  start  the  cold  engine:  ta£r  =  1.5  X 
(1000  -  +  g) ,  where  TSCH  is  the  cetane  rating  of  the 

TSCH-5  RcomP 

fuel;  Rcomp  is  the  pressure  of  engine  compression  equal  to 
35-40  kg  (force) /cm^;  12.  Warm  the  engine  before  starting 

(starting  warmers,  hot  water,  steam,  electrical  and  gas 
warmers).  Use  starting  liquid  (Table  188);  13.  The 

length  of  time  of  starting  is  given  in  Table  187.  The  ^etane 
rating  is  approximately  calculated  as:  TSCH  _  ^ 


where  .£ 


°C  . 


0,0O5f> 


p  ^  is  the  density  of  the  fuel  at  15°C,  kg/nr*.  The  error  in 
TSCH  can  be  t  2-3  units;  14.  Carburetion;  15.  Viscosity 
at  20°C ,  fractional  composition;  16.  Increased  viscosity 
makes  dispersion  of  the.  fuel  worse,  leads  to  incomplete 
combustion,  smoking  and  the  formation  of  deposits  in  the 
engine  (including  the  force  pump  heads).  Lower  viscosity 
causes  leaking  in  the  force  pump,  obstruction  in  the  amount 
of  fuel "and  an  increase  in  wear  of  the  fuel  pump  under  higher 


pressure.  Heavy  fractional  composition  causes  insufficient 
evaporation  in  the  combustion  chamber,  incomplete  combustion 
and  smoking;  17.  Thin  the  diesel  fuel  with  kerosene  or 
arctic  fuel.  A  necessary  composition  is  considered  to  be 
[words  missing  here]  the  required  indicator  of  viscosity 
according  to  diagram  (see  chapter  XIII).  Thinning  with  kerosene 
simultaneously  causes  fractional  composition  and  decreases 
cetane  rating;  18.  Inflammability  and  combustion;  19.  Cetane 
rating;  20.  Low  cetane  rating  of  fuel  causes  hard  engine 
operation.  The  cetane  rating  must  be  not  lower  than  40-45 
units.  A  cetane  rating  higher  than  60-70  units  tends  to 
cause  incomplete  combustion  of  the  fuel  and  smoking  of  the 
engine.  Regulate  the  start  of  injection  of  fuel  later. 

(part  illegible  here];  22.  Formation  of  deposits  and 
scale;  23.  Content  of  actual  resins,  viscosity,  fractional 
composition;  24.  Resinous  substances,  not  having  burned 
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Key  for  Table  186,  con't:  fully,  cause  the  formation  of 
deposits  in  the  combusion  chamber,  clogging  the  force  pump 
head;  25.  Did  not  permit  lengthy  operation  of  the  engine  at 
decreased  rotations  of  the  crankshaft  because  of  the  decrease 
in  pressure  of  injection  and  worsened  dispersion.  26. 
Corrosion  of  engine  parts;  27.  Acidity,  sulfur,  water 
soluble  acids  and  alkalis,  water;  28.  The  indicators 
enumerated  must  not  be  permitted  in  the  limits  of  the 
uorm  standards.  A  higher  sulfur  content  is  especially 
dangerous,  involving  strong  corrosion  of  cylinders, 
bearing  bushes  and  shaft  collars;  29.  To  limit  the  use 
of  fuel  with  indicators  of  corrosion  exceeding  standard 
limits;  30.  Engine  wear;  31.  Content  of  mechanical 
mixtures  and  water;  32,  The  presence  of  mechanical 
mixtures  and  water  are  not  permitted  in  fuel:  33. 

Let  the  fuel  settle  and  filter  it  through  special  cloth  to 
correct  this.  Follow  this  with  coarse  and  fine  filtering 
of  the  fuel. 


TABLE  187.  MINIMAL  LENGTH  OF  TIME  OF  CONTINUOUS  PULLING 
OF  THE  CRANKSHAFT  OF  DIESEL  ENGINES  DURING 
STARTING,  SECONDS 


Key:  1.  Cetane  rating  of  the  fuel;  2.  Temperature 
of  the  air  (engine),  C. 
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TABLE  188.  STARTING  LIQUIDS 


noKncateno 


A;ih  iiapdops 
1  Topnux  ,'imi 
raienen. 
>Khakocti> 
•ApKTHKS, 


CocTaa,  %  (no  nccy): 
fliiaTiinoDufi  9<J>np 
rasoDufi  62II3HH  (ncTpo- 
nefmuf!  9.|)iip) 
nepcTOinioe  wacno 
■monpominmirpaT 
naif  nepcKiicii,  anwmniflbi 
npormj(>ii3iiocnan  h  ripo- 
iiino3aanpiiOH  npHcaa* 
Kll 

aimioimcnnrenbiioH  npH- 
caana 

Kon.'ionaiiiJM  rpa<}>nT 
MnmiManbiiaa  icMnepaTyp8 
iiaaoKiioro  nycxa  6c3  noao- 
rpena,  JC 

CnocuC  npiiMcnemia 
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45—60 

35-55 


1—5 
Ho  10 
»  2.0 


Alimyc 

30-35 

Bnpi.iCK  do 
miycimoii 


ripiicnoeoO- 
neiiim 
5nn-40  iia 
Gi  m-40 


I  3  AJW  AH3C.ni.IIMX  ADIimo/lcft 

AtisTHnouun 

JKiiakocti, 

Coot  1  ’ 

4  sftnp 

C  HAM!! 

5 

,  «CnpcJ* 

6  (ClftA, 
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65 

98 

— 

20 

— 

— 

12 

— 

— ■ 

— 

— 

3 

— 

— 

—*• 

— 

— 

.  0.2 

0.2 

18- 

18  - 
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Mimvc 

30-35 

Alimyc  40 

Mimyr  4 1 

20 

21 

22 

Ilona  m;  5—8 

BnpucK  no 

Bnpi.irx  i 

Kniiwib 

nnycKiioii 

K.iJiopy  *1  > 

u  rosnymuyio 

Tpyoonponoj 

paiuiR  npu 

rpyuy  npsi 

iipii  hgi'io^h 

II*  'MUu.ll  ".if 

CWI70M  1103- 

npncnocoO- 

Uiianbitiu 

Ayxoo'iiicTii* 

ncmiH 

npiicnoctfi 

TO.’IC  II  MO- 
MCIIT  lipOUO* 
pa'iiiDaiuiR 
nana  nunra- 
arena 

5rin-40  iimi 
6nri-40 

•ICIIHB 

Reproduced  from 
best  available  copy. 


Key:  1.  Indicators;  2.  For  carburetor  engines. 
Liquid  "Arctic";  3.  For  diesel  engines;  4.  Di¬ 
ethyl  ester;  5.  Liquid  NAMI;  6.  Compound 
"Spray"  (USA);  7.  Composition,  %  (by  weight) ; 

8.  Diethyl  ester ;  9.  Gaseous  benzine  (petroleum 
ether);  10,  Axle  grease;  11.  Isopropylinitrate; 
12.  Or  peroxides,  aldehydes;  13.  Anti-wear  and 
anti-scratch  additives;  14.  Anti-oxidizing 
additive;  15.  Colloidal  graphite;  16.  Minimal 
temperature  for  dependable  starting  without  pre  - 
warming,  °C;  17.  Method  of  use;  18.  Minus; 

19.  Injection  in  the  intake  fuel  supply  using 
adaptor  5PP-40  or  6PP-40;  20.  Putting  5-8 

drops  in  the  air  pipes  by  removing  the  air  filter 
at  the  moment  of  pull  of  the  engine  shaft; 

21,  Injection  into  the  intake  supply  system  uf?ing 
adaptor  5PP-40  or  6PP-40;  22.  Injection  into 

the  combustion  chamber  using  a  special  adaptor. 
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CHAPTER  XIII 


LUBRICATING  OILS  AND  LUBRICATING  GREASES 


%  1.  General  Properties  of  Lubricating  Oils 

Lubricating  oils  (Table  189)  come  as  products  obtained  from  petroleum 
and  consist  of  hydrocarbons  of  various  groups. 

Standard  quality  indicators  of  lubricants'  follow.  - 

Viscosity  is  a  basic  indicator  of  quality  of  lubricating  oils  which 
affects  the  formation  of  liquid  friction.  Viscosity  of  friction  at  the 
operating  temperature  of  the  unit  must  have  an  optimal  value.  Increased 
viscosity  leads  to  an  increase  in  resistance  of  movement  of  the  working 
pair. 

A  decrease  in  viscosity  below  the  acceptable  limit  causes  a  breakdown 
in  .ie  size  of  the  minimal  gap,  necessary  for  the  existence  of  liquid 
friction  and  leads  to  semi-fluid,  semi-dry  and  dry  friction. 

Viscosity  can  be  divided  into  absolute  and  conditional.  Absolute 
viscosity  can  be  dynamic  ( ">q  ),  determined  according  to  GOST  1929-51  and 
expressed  in  poises  (1  poise  =  100  centipoises)  with  a  scale  of  g/cm  »  sec 
(in  an  SI  system-—  N  •  s/m^) ,  or  kinematic  (  V  ),  determined  according 
to  GOST  33-66  and  expressed  in  stokes  (1  stoke  =  100  centistokes)  with  a 
scale  cm^/sec  (in  an  SI  system-—  m^/s).  Kinematic  viscosity  ^ 

V/  «=  ~~~> 

Pi 

where  'At is  the  dynamic  viscosity  of  oil  at  temperature  t; 
p^is  the  density  of  oil  at  such  a  temperature. 

Kinematic  viscosity  is  a  basic  indicator  of  viscosity.  Dynamic 
viscosity  is  usually  determined  at  low  temperatures  when  the  viscosity  of 
oil  is  exceedingly  large  for  determining  kinematic  viscosity, 

Conditional  viscosity  in  the  USSR  is  expressed  in  conditional  degrees 
°VU,  equal  to  the  ratio  of  the  time  of  flow  of  200  ml.  of  oil  from  the 
opening  of  the  instrument  to  the  time  of  flow  of  such  a  quantity  of  water 
at  20°C.  Conditional  viscosity  is  determined  according  to  GOST  6258-52. 

For  calculating  conditional  viscosity  kinematically  and  the  reverse 
one  can  use  conversion  tables  and  simplified  formulas: 

°By  =  0, 135  vi  or  .  v,  =>  7,4°  By*. 

Viscosity-temperature  properties  are  characterized  by  a  change  in 
viscosity  of  oil  when  changing  the  temperature.  With  an  increase  in 
temperature,  viscosity  of  oil  decreases  and  the  reverse.  The  less  the 
viscosity  of  the  oil  changes  with  the  change  in  temperature  the  better 
the  oil  is  and  the  better  are  its  starting  properties.  Indicators  of 
viscosity-temperature  properties  are  the  ratio  of  kinematic  viscosity  at 
50°C  to  the  viscosity  at  100°C  (the  lower  this  indicator,  the  higher  the 
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viscosity-temperature  properties)  and  the  index  of  viscosity.  An 
evaluation  according  to  the  index  of  viscosity  is  based  on  a  comparison 
of  viscosity-temperature  properties  of  the  oil  being  tested  with  viscosity- 
temperature  properties  of  2  ethalon  oils.  The  higher  the  viscosity 
index,  the  better  the  viscosity-temperature  properties  of  the  oil. 

By  knowing  the  viscosity  of  the  oil  tested  at  temperature  100  and  50°C 
according  to  the  nomogram  (Figure  5)  one  can  find  its  index  of  viscosity. 

The  temperature  of  congealing  is  the  conditional  temperature  at  which 
the  oil  loses  its  fluidity  and  takes  on  a  jelly-like  appearance.  It  is 
determined  (GOST  1533-42)  according  to  the  mobility  of  the  meniscus  of  the 
oil  which  is  cooled  in  a  test  tube  at  a  slant  of  45°. 

Acidity  rating  is  determined  analagously  to  the  acidity  of  the  fuel 
and  is  expressed  in  miligrams  KOH,  required  for  neutralizing  the  acidity 
in  1  gram  of  oil. 

The  ash  content  is  determined  according  to  GOST  1461-59  and  is 
expressed  in  per  cent.  This  indicator  characterizes,  in  oil  with  additives, 
the  quantity  of  additives  and  in  oils  without  additives —  the  quantity  of 
the  mixture  not  burned. 

The  content  of  barium,  calcium,  zinc  and  phosphorus  is  characterized 
by  the  presence  of  active  additive  which  contains  such  metals. 

Corrosion  is  determined  according  to  GOST  5162-49  or  according  to 
GOST  8245-56;  it  characterizes  the  potential  corrosion  of  the  oil.  It  is 
evaluated  according  to  the  loss  of  weight  of  lead  plates  brand  SI  or  S2, 
which  are  in  contact  with  the  oil  being  tested  under  test  conditions  and 
refer  to  their  surfaces  (g/m^) .  The  larger  this  indicator  the  more  inclined 
the  oil  is  to  have  a  corrosive  effect  on  the  metal  of  the  engine  during 
operation. 

"Washing''  properties  are  determined  according  to  a  method  of  PZV 
(GOST  5726-53)  ,  and  characterize  the  tendency  of  the  oils  to  form  varnish 
like  deposits  on  the  walls  of  the  pistons  and  cause  burning  f  the  piston 
rings.  It  is  expressed  in  points:  the  higher  the  points,  tuw  poorer 
the  oil. 

The  flash  point  is  determined  for  oil  in  tests  with  covered  or  open 
crucibles  (GOST  6356-52  and  4333-48).  It  is  characterized  by  the  presence 
in  oils  of  highly  volatile  fractions. 
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TABLE  189.  GENERAL  PROPERTIES  OF  LUBRICATING  OILS 


1 

2 

.Mncju 

. 

IlOKaaaTC/IH 

k*  J '.OII/ljKiiw 

3 

Cpe/lllt.'l)H3Klle 
V|0o<--K— 10  can 

4 

UUCOKCBH3Knc 
V,.0ti20— P0  ccn 

6  D.icMeiirapnuii  cocTaD,  %  (aeca): 

.  7  C 

85,0-80,0 

85,0-80,2 

1  J 

86,0-86,8 

8  II 

14,0 — 14,4 

13,8-14,4 

13,2-14,0 

9  Mo/ieKyaiipnan  Macca 

200-330 

350-430 

450-650 

10  llaOTIIOCTb1  iipn  20‘  C,  kb/m3 
Tc.MiiopaTypa  ncpcromm,  °C 

i  80-900 

890-915 

900-935 

370-H10 

410-M80 

12  Bbirne  480 

13  riouepxiiocTHoe  iiainwemic  na 
rpamme  Macao  —  B03ayx,  Buh/cmi 

14  apii  20°  C 

31,0-32,0 

32,2-32,8 

33,3—33,5 

15  »  100°  C 

— 

28,1-28,0 

28,7-29,3 

16  TenaocMKOCTb,  KKOA/Kt-Bpad : 

17  iipn  0°  C 

0,430 

0,400 

»  50°  C 

0,480 

0,470 

0,476 

»  100°  C 

0,500 

0,501 

0,503 

in  »  150°  C 

0,580 

0.522 

0,524 

21  x  200‘  C 

0,G20 

0,540 

22  Tcimonponofliiocib, 

KKQAlM’K-Bpadi 

23  iipn  io'C 

24  »  100°  C 

25  Tenaora  iicnapemm,  kkoa/kb 

47-51  | 

0,105-0.120 
0,100-0,180 
40-47  1 

Mcitcc  40 

26  D.'iCKrpimeCKiie  caoiicTna  ofie3- 
cowcimoro  Mac/iai 

Z7  miaacKipii'iecKan  nocionimaa 

2g  yscjiwioe  oGi.omiioc  ajicurpii- 

qccKoc  conpontnaeimc,  om-cm 
29  raiircnc  yrjia  fliia/idupimccKiix 

noiepi. ' 

aaci(Tpn>icc!!an  iipownocrn, 

ko/mm  (npii  5!)  vV() 

2, 2-2, 5 

10'»— 10*» 

0,0005-0,01 

10-25 

Key:  1.  Indicators;  2.  Oil;  3.  Low  viscosity  V^qo  = 

3-4  mrn^/s;  4.  Average-viscosity  viqq  "  8-10  5.  High- 

viscosity  v,qq  =  20-30  ccm;  6.  Content  of  elements,  % 
(weight):  /,  C;  8.  H.  9.  Molecular  mass;  10.  Density1 
at  20°C,  kg/mw';  11,  Temperature  of  evaporation,  °C; 

12,  Higher  than;  13.  Surface  tension  on  the  boundaries 
of  the  oil — -  air,  dynes/cm:  14.  At  20°C;  15.  At  100°C; 

16.  Heat  capacity,  kcal/kg  •  degreer;  17.  At  0°C; 

18.  At  50°C;  19.  At  100°C;  20.  At  150°C;  21.  At  200°C; 

22.  Heat  conductivity,  kcal/m  •  hrs  •  degrees:  23.  At 
25°C;  24.  At  100°C;  25.  Heat  of  evaporation,  kcal/kg; 

26.  Electrical  properties  of  dehydrating  oil:  dielectric 
constant;  28.  Specific  volume  of  electrical  resistance, 
ohm  •  cm;  29.  Tangent  of  angle  of  dielectric  loss; 

30.  Dielectric  strength,  kV/mm  (at  50  hertz). 

1.  A  change  in  density  of  the  oil  at  temperatures 
refers  to  Table  181.  A  measurement  of  the  density  of  the 
oil  by  hydrometer  (densimeter)  is  difficult  because  of  the 
high  viscosity,  it  is  thinned  with  an  equal  volume  of 
kerosene  of  a  known  density.  poil  =  2  e  mixture  -  ^kerosene* 
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Figure  5.  Nomogram  for  determining  the  index 
of  viscosity  of.oil-;  1.  Kinematic  viscosity 
at  50°C,  mm2/s;  2.  Kinematic  viscosity  at  100°C, 
mm2/s;  3.  Index  of  viscosity. 
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2  TeMnepamypa  mcjia,°C 

Figure  6.  Logarithmic  graph  for  calculating 
viscosity  of  oil  at  various  temperatures: 

1.  Kinematic  viscosity ,  mm2/s ;  2.  Temperature 

of  oil,  °C. 


%  2,  Assortment  of  Lubricating  Oils 

Lubricating  oils  are  classified  by  oils  for  engines,  transmission 
oil,  industrial,  compression  and  others. 
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Lubricating  Oils  for  Engines 

Depending  on  the  method  of  production  of  lubricating  oils  for  engines 
they  are  divided  into  distillate  obtained  by  a  vacuum  distillation  of 
directly  distilled  mazut;  residual  obtained  by  direct  refining  of  mazuts 
or  semi-crude  residues  of  petroleum  refining;  mixed  (compound)  consisting 
of  distillate  and  residual  oils;  thickened  obtained  by  thickening  of  low- 
viscosity  distillate  oils  by  viscous  additives  (polyisobutylene, vinylpol, 
poly-acrylates  and  so  forth).  According  to  the  intended  use  of  the  oil 
they  are  divided  into  oil  for  carburetor  engines  (lubricating  oil) , 
diesel  and  aviation. 

The  basis  of  modern  lubricating  oils  for  engines  consists  of  well 
cleaned  base  oil  of  one  or  another  viscosity,  the  quality  of  which  is 
improved  with  various  additives  (pour  -point  depressants,  anti-oxidation, 
anti-corrosion,  "washing"  and  so  forth)  added  in  quantities  of  3-15%. 

The  group  hydrocarbon  compound  of  base  oils: 

Cyclane .  75-80% 

Aromatic  .  10-15% 

Cyclane-aromatic  .  5-15% 

Alkannic  and  unsaturated  .  Practically  nonexistent 

Besides  this,  in  oils  there  are  sulfurs,  acids  and  resin-asphalt 
products  of  hydrocarbons. 

Brands  of  oils  for  engines  are  the  following. 

Old  brands 

A —  automotive  oils  (lubricating); 

D —  diesel  oil; 

M —  aviation  oil; 

K  or  S —  acid  or  select  method  of  cleaning; 

2 —  thickened  oil; 

p---  presence  of  multi-functional  additives; 

number —  average  viscosity  of  the  oil  at  100°C,  nnn2/s. 

New  brands  are  presented  in  Table  191. 

Automotive  oils  (lubricating)  are  obtained  from  low-sulfur  (COST 
1862-63)  and  sulfur  (GOST  10541-63)  petroleums.  Quality  indicators  of 
the  lubricants  are  presented  in  Table  192. 

ASp-6,  ASp-10  and  AKp-10  are  distillate  oils  from  low-sulfur 
petroleum  with  additives  of  5%  Az  NII8u  or  10%  SK-3,  or  10%  SB-3. 

AXZp-6  and  AKZp-10  are  oils  of  low-viscosity  distillated,  thickened 
with  polyisobutylene  with  an  addition  of  5%  additive  AzNII-8u. 

AK-15  is  a  distillate  oil  without  additives. 
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ASZp-10  is  a  thickened  oil  of  select  refining  with  3.5%  additive 
SB-3  -f  2.5%  DF-11  +  1%  AzNII-TSIATIM-1  +  0.002%  PMS-200A. 

AS-6  is  a  distillate  oil  with  3.5%  additive  VNIINP-360  +  1%  AzNII-TSIATIM-1. 
AS-8  and  AS-10  are  mixed  oils  with  the  same  additives.  Oil  AS-8  can 
contain  any  of  the  additives:  3.5%  DF-1  or  3.0%  SB-3  +  2%  DF-11  -I-  1% 
AzNII-TSIATIM-1 . 

Diesel  oils.  As  a  result  of  higher  specific1 loads  on  working  pairs 
and  increased  heat  procedures  on  the  operation  of  diesel  engines,  diesel 
oils  have  in  comparison  with  lubricating  oils  somewhat  greater  viscosity 
and  increased  anti-oxidizing,  anti-corrosion  and  washing  properties  (Table 
193). 


Diesel  oils  are  obtained  from  low-sulfur  (GOST  5304-54)  and  sulfur 
(8581-63)  petroleum. 

Dp-8,  Dp-11  and  Dp-14  are  distillate  or  mixed  oils  with  37.  additives 
of  TSIATIM-339  and  0.5%  pour -point  depressant  AzNII  or  3%  additive  AzNII 
TSIATIM-1.  D-ll  is  an  oil  without  additives. 

DS-8  and  DS-11  are  mixed  oils  with  additives:  3%  TSIATIM-339  +  2% 

AFB  +  1%  AzNII -TSIATIM-1  or  3%  TSIATIM-339  +  1%  AzNII -TSIATIM-1  or 
6%  VNIINP-360  +  1%  AzNII -TSIATIM-1. 

Oil  DS-8  (M8V)  is  supplied  with  a  composition  additive:  5%  VNIINP-370 
+  2%  PMS  +  0.5%  LZ>23k  +  0.005%  PMS-200A  +  1%  V-167. 

MT-16p  is  a  residual  oil  with  3-4%  additive  TSIATIM-339  +  0.8%  AzNII- 
TSIATIM-1.  MT-14p  is  oil  thickened  with  polyisobutylene  with  additive 
AzNII-TSIATIM-1. 

The  recommended  intended  use  of  lubricating  and  diesel  oils  is  shown 
in  Table  194,  and  the  method  of  evaluation  of  the  operating  properties  of 
lubricating  oils  for  engines  is  in  Table  195. 

Aviation  oils  are  residual  oils  obtained  from  semi-crude  residues  of 
the  best  petroleums  with  the  help  of  acid-contact  or  select  refining. 
Quality  indicators  of  aviation  oils  are  presented  in  Table  190.  The  oils 
are  intended  for  piston  aviation  engines  but  are  also  used  in  automobiles. 
When  there  is  an  addition  to  the  oil  of  NS-20  additive:  11%  VNIINP-370  + 
4%  PMSya  +  1.2%  DF-11  +  0.005%  PMS-200A  one  obtains  an  oil  for  forced 
diesel  engines  (oil  M20G). 


Correction  of  Quality  of  Lubricating  Oils 

Under  conditions  of  automotive  industries  the  possibility  of  correcting 
the  quality  of  lubricating  oils  is  limited.  Basically  it  is  settling  and 
filtering  oils  to  remove  water  and  mechanical  mixtures. 

Correcting  the  viscosity  of  oils  (increasing  or  decreasing  the 
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viscosity)  is  done  by  nixing  with  the  oil  a  type  with  another  viscosity, 
for  example,  Dp-0  and  Dp-11,  AS-6  and  AS-10  and  so  forth.  Calculating  the 
ratio  of  the  components  is  done  according  to  a  logarithmic  graph  (Figure 
7) .  Along  the  ordinal  axes  one  lays  the  value  of  viscosity  taken  for 
the  mixture  of  the  oils  and  coordinates  these  points  in  a  straight  line. 
From  the  points  corresponding  to  the  viscosity  of  the  combined  mixture 
one  draws  a  horizontal  straight  line  up  to  its  intersection  with  the  first 
straight  line  and  from  these  points  of  intersection  drops  a  perpendicular 
to  the  axes  of  the  abscissa  by  which  one  obtains  the  content  of  high- 
viscous  oil  in  per  cents  according  to  volume. 

Other  indicators  of  quality  of  oil  are  additives  sizes  and  their 
value  in  the  mixture  will  be  proportional  in  relationship  to  the  initial 
components. 


Transmission  Oils 

Transmission  oils  operate  in  conditions  of  high  specific  load  on 
working  pairs  as  a  result  of  which  they  must  have  good  lubricating  qualities 
(oiliness)  and  anti-scratch  qualities.  Usually  this  is  attained  by  adding 
special  additives.  Besides  special  transmission  oils,  for  lubricating 
power  transmissions  of  automobiles,  high-viscous  oils  are  sometimes  used 
for  engines. 

Transmission  oils  are  divided  into  oil  for  mechanical  transmissions 
(Table  196)  and  oil  for  hydro-mechanical  transmissions  (Table  197). 

Operating  conditions  of  the  latter  are  more  rigid:  they  are  subjected  to 
heat  up  to  130-150°G  and  must  therefore  possess  adequate  chemical 
resistance. 

Tractor  transmission  oil  (nigrol  la  heavy  unpurified  lubricating  oil]) 
is  a  high-viscous  non-refined  semi-crude  product  which  contains  resinous- 
asphalt  substances  which  improve  its  lubricating  properties. 

A  basic  inadequacy  of  nigrol  is  its  poor  low-temperature  properties, 
which  cause  significant  loss  of  power  due  to  friction  and  difficult 
starting  of  the  engine,  and  also  low  anti-abrasion  properties  because  of 
the  absence  of  special  additives. 

Winter  nigrol  is  a  mixture  of  summer  with  low-viscosity  distillate 
oil  or  solar  oil.  As  a  result  of  the  additive,  winter  nigrol  has  even 
poorer  anti-abrasion  properties. 

Transmission  automotive  oils  TAp-10  and  TAp-15  are  additives  to 
summer  nigx'ol  with  low-viscous  distillates.  For  improving  lubricating 
properties  in  the  mixture  5%  sulfur  additives  EZ-5,  OT-1  or  LZ-6/9  are 
introduced. 

A  distinguishing  peculiarity  of  these  oils  is  low  viscosity  (2  times 
less  than  nigrol) ;  this  condition  leads  to  expenditure  of  power  and  friction 
in  the  parts  of  the  transmission  and  improves  starting  properties  of  the 
oil. 
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Oil  TAp-15V  is  a  variation  of  oil  TAp-15  with  more  effective  anti¬ 
scratching  additive  OT-11  or  OT-1  in  a  quantity  of  6-7%. 

Oil  TS-14,5  is  a  mixture  of  residual  and  distillate  oils  of  phenol 
refining  from  sulfur  petroleum  with  a  5%  additive  of  EFO  and  1.5%  AzNII- 
TSIATIM-1. 

Oil  for  hypoioditic  transmissions  of  light  automobiles  is  a  sulfur 
mixture  of  extract  after  select  refining  of  residual  oils  (fumigating  resin) 
and  axle  distillates  with  additive  0.5%  poor-point  depressant  AzNII.  Oil 
for  hypoioditic  transmissions  of  heavy  duty  automobiles  is  supplied  with 
an  affective  additive  KIILOREF-40  (2.270). 

Oil  for  steering  mechanisms  and  transmission  gear  cases  of  light 
automobiles  is  very  similar  to  the  composition  and  properties  of  hypo¬ 
ioditic  oil  for  light  automobiles;  it  contains  an  additive  of  sulfur 
vegetable  oil. 

Oil  VNIINP-1  for  hydro-mechanical  transmissions  of  light  automobiles 
consists  of  deeply  cleaned  select  refined  low-viscosity  oil  distillates, 
thickened  with  polyisobutylene  with  an  additive  of  anti-oxidation,  anti- 
pennone  and  anti-wear  additives.  They  are  used  in  ZIL-111,  GAZ-13 
''Chaika",  GAZ-21  "Volga"  and  also  in  booster  steering  mechanisms  of  GAZ-66, 
ZIL-130,  ZIL-131,  ZIL-MMZ-555  and  others. 

Oil  for  hydraulic  systems  of  automobiles  are  oils  whose  base  have  a 
viscosity  at  50°C  aqual  to  11-14  ccm,  thickened  with  polyisobutylene  with 
an  addition  of  a  complex  of  additives:  4%  MASK,  2%  DF-11,  0.5%  polymeth¬ 
acrylate  and  0.005%  PMS-200A.  It  comes  in  two  brands:  A  for  hydraulic 
transformers  and  automatic  gears  and  R  for  hydraulic  steering  systems. 

Oil  Nigrol-4  is  a  mixture  of  high-viscosity  and  low-viscosity 
components  with  a  pour -point  depressant  additive. 

Transmission  oils  used  are  presented  in  Table  198. 


Compressor  and  Turbine  Oils 

Compressor  oils  are  used  for  lubricating  cylinders,  valves  and 
gaskets  of  air  and  gas  compressors  of  low,  average  and  high  pressure; 
they  serve  as  a  base  for  aviation  oil  MK-22,  mixed  with  industrial  oils 
50  or  cylinder  II  (GOST  1861-54  and  GOST  9243-59).  Compressor  oils 
during  operation  are  mixed  with  hot  air  which  causes  the  necessity  for 
their  high  chemical  resistance.  Oil  K-I2  is  intended  for  use  for  air  1, 

2,  and  3  stage  compressors  of  low  (7-8  kg  (force) /enr)  and  average  pressure 
(up  to  40  kg  (force)).  Oils  K-19  and  KS-19  are  used,  for  lubricating 
multi-stage  compressors  of  high  pressure  (  up  to  700  kg  (force)./cm2) . 
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Oil  for  Various  Uses 


Transformer  oil  (see  Table  199)  is  an  insulating  oil  for  filling 
the  transformer  which  oils  switching  and  other  high  voltage  equipment. 

This  distillate  oil  is  very  deeply  cleaned  with  sulfuric  acid,  and 
thoroughly  dehydrated.  It  comes  in  two  brands:  TI'p  (with  an  additive) 
and  TK  (without  additive). 

Axle  grease  AU  (see  Table  199)  is  a  low-viscous  distillate  oil  of 
low-saturated  petroleums;  it  possesses  good  viscous-temperature  characteristics 
and  high  anti-corrosion  properties.  It  is  used  as  a  liquid  for  various 
hydraulic  systems,  and  also  for  the  thinning  oil  for  engines  when  it 
is  necessary  to  decrease  viscosity. 

Instrument  vaseline  oil  MVP  (see  Table  199)  is  a  distillate  low- 
viscosity  oil  of  sulfuric  acid  refining.  It  is  used  mainly  Eor  lubricating 
’control-measuring  instruments  which  oil  hydraulic-pneumatic*  systems. 

Velosite  (see  Table  199)  is  a  low-viscous  oil  for  high-speed 
mechanisms.  It  is  used  for  lubricating  fast  moving  parts  of  mechanisms 
which  operate  at  more  than  8000  rpm  (for  example,  spindles  of  buffing 
machines,  polishing  machines  and  so  forth). 
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TABLE  190.  AVIATION,  COMPRESSION  AND 
Tt’RBlNE  OILS 


1 

noxajaTCAH 

n  AoitaitKoimba'.  I'OCl 
*  1013-41)  u  1)320 —  GO 

KotmpeicopHue, 

7  I  OCT  1861-54  x 
'  9243-59 

oH  11 

MM 

mm 

M<su 

MC-20 

4 

ss 

V2- 

K- Hi 

9 

El 

^  .i 
hem 

12n^oTH0CTb  npii  20°  C, 
kzIm.*,  He  Dbiaie 

890 

895 

895 

905 

— 

fl 

— 

— 

13  OH3KOCTb  npll  100°  C. 
can,  ne  Menee 

14  Bfl3K0CTb  npii  50’  C, 

14 

20 

20 

22 

11-14 

17—21 

17-21 

— 

— 

— 

— 

— 

— 

— 

— 

20-23 

ccm ,  o  npeae/iax 

15  OniouieHiic  oasKocrH, 

6,55 

7,85 

7,6 

8,75 

— 

— 

— 

— 

ne  6o/iee 

16  Miiaenc  on3Kocni,  ne 

— 

— 

85 

— 

— 

— 

85 

— 

mchcc 

17  TcMncpaTypa  sacibiua- 

-30 

-18 

-18 

-14 

— 

— 

-15 

-15 

nun,  ’C,  ne  ouojo 

18  Te.MnepaTypa  ocnbiuiKii, 
"C,  ne  Meiicei 

19  3aKpuTbifi  Tiire^b 

200 

225 

250 

230 

90  OIKpblTUl'l  » 

— 

— 

— 

— 

216 

242 

270 

180 

21  Knc.noTiioe  mhcjio,  «e 
KOH/a,  ne  Oo.iee 

0,25 

0,05 

0,05 

0,10 

0,15 

0,10 

0,02 

0,02 

22  3ojibiiocib,  %,  tie  6o/ico 

23  KopposiioiniocTb,  a/.H2, 

0,003 

0,003 

0,003 

0,004 

0,015 

0,010 

0,005 

0.005 

60 

45 

15 

2,0 

60 

10 

— 

0/ne  Co.nee 

24  BoaopacToopiiMbie  kiic- 

27  OrcyicToyiOT 

aiom  ii  me^iomi 

1 

1 

• 

25  Mextimi'iecKiie  npiiMecii, 

OtcyrcTByioT 

0,007 

0,007 

OTcyTciByioi 

%.  ne  Co.iee 

| 

26  B°aa 

0icyTCT3yeT 

Key:  1.  Indicators;  2.  Aviation,  GOST  1013-49  and 
9320-60;  3.  MS-14;  4.  MS-20;  5.  MS-20S;  6. 

MK-22;  7.  Compressor,  GOST  1861-54  and  9243-59; 

8.  K-12 ;  9.  K-19 ;  10.  KF-19;  11.  Turbine 

22,  GOST  32-53;  12.  Density  at  20°C,  kg/m^,  not 

higher  than;  13.  Viscosity  at  100°C,  mra^/s,  not 
less  than;  14.  Viscosity  at  50°C,  mm^/s,  in  limits; 
15.  Ratio  of  viscosity,  not  more  than;  16.  Index 
of  viscosity,  not  less  than;  17.  Temperature  of 
congealing,  °C,  not  higher  than;  18.  Flash  point, 
°C,  not  less  than:  19.  Closed  crucible;  20.  Open 
crucible;  21.  Acid  number,  mg  KOH/g,  not  more  than; 
22.  Ash  content,  %,  not  more  than;  23.  Corrosion, 
g/m^,  not  more  than;  24.  Water  soluble  acids  and 
alkalis;  25.  Mechanical  mixtures,  %,  not  more  than; 
26.  Water;  27.  Does  not  exist. 
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Figure  7.  Logarithmic  graph  for  calculating 
viscosity  of  mixtures  of’oils:  1.  Viscosity 
of  low-viscous  oil,  mm^/s;  2.  Content  of  high- 
viscous  oil,  %  (volume);  3.  Viscosity  of 
high-viscous  oil,  mm^/s. 
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TABLE  191.  NEW  CLASSIFICATION  OF 
LUBRICATING  OILS  FOR  ENGINES 


Koii  phi  no 


Key  for  Table  191:  1.  Group  of  oils;  2.  Viscosity  of  oil 

at  100°C,  mm^/s  and  its  symbol;  2.  Conditions  of  use  of  the 
oil;  4.  Type  of  engine;  5.  Fuel;  6.  A;  7.  Carburetor, 
4-cycle,  average- forced;  8.  Gasoline;  9.  B;  10.  Carburetor, 
4-cycle,  forced  or  average-forced  diesel;  11.  Gasoline  or 
diesel  fuel  with  content  of  sulfur  up  to  0.2%;  12.  V; 

13.  Diesel  forced;  14.  Diesel  fuel  with  content  of  sulfur 
from  0. 2-1.0%;  15,  G;  16.  Diesel  high-forced;  17.  Ditto; 

18.  D;  19.  Ditto,  with  small  consumption  of  oil; 

20.  E;  21.  Ship  high-forced  diesel  with  lubricating  oil; 

22.  Diesel  fuel  or  petroleum  with  sulfur  content  up  to  3%. 


TABLE  192 


OIL  FOR  CARBURETOR  ENGINES  (LUBRICATING) 


34 


38 

39 
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1 
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_ 
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Te.MiiepaTypa  acnuuiKii  (ornpu- 

160 
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20 

20 

5 
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28 
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— 
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. 
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l 

1 

1 
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0,22 
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KnautiiR 

— 

— 

— 
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— 

— 

— 

— 
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— 
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| 

| 
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i 

51  Gicau 

46  He  iiopMiipyc.'oi 
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10 

I'OC'f  18G2-C3 

18 

1‘OCT  I054I-C3 

12  ACn-IO 

Jl3  AK.i-IO 

14AK-I5 

MMi 

21AC-10 

Ig  MtOli 

b  M,0B 

wm 

InTrmiffi 

24'uou 

10±0,5 

10±0,5 

He  Mciice 

He  Mcnec 

8±0,5 

10*0,5 

28 

15 

0 

He  HopMiipyeTcni  npHMepno 
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3003 

I  5  000 

|  15  000 

IW0 

2  000 

GO 

28 

He  nopMiipycT- 

cm  (■piiMupuo 

50 

" 

85 

85 

85 

-25 

-25 

9,0 

-5 

-30 

-25 

-15 

190/200/200 

190/200/200 

45  225 

190 

200 

200 

He  uoaec 

0,35/0,23/0,03 

0,35/0,23/0,63 

0,015 

0,45 

0,45/0,30/0,50 

0,45 

46 

20/15/28 

20/15/28 

Me  iiopMii- 

8 

8/5/5 

8 

pyCTCH 

1,5/1, 0/0, 5 

1,5/1, 0/0, 5 

47  To  we 

i.O 

1,0/1 ,0/0,5 

1.0 

48 

0,22/ — /0, 37 

0,22/— /0, 37 

OicyicinycT 

0,27 

0,27/0,12/0,13 

0,27 

— /0,07/ — 

—70,07/— 

t 

— 

— 

— 

> 

0,02 

0,02/— /0, 09 

0,02 

— 

— 

» 

0,026 

0,026/0,05/0,09 

0,026 

nail  peaKUim 

> 

50  lUc/iowuan  pcaKmifl 

0,03 

0,03 

) 

0,012  1 

0,012  | 

0,012 

' 

5 1  Oscaw  1 

890 

895 

900 
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Key  for  Table  192:  1.  Indicators;  2.  GOST  1862-63;  3, 

AKZp-6;  4.  AKZp-10;  5.  M6B;  6.  M10B;  7.  MRTU  12N32-  • 
63;  8.  ASZp-10;  9.  M10B-AZ;  10.  GOST  1862-63;  11. 
ASp-6;  12,  ASp-10;  13.  AKp-10;  14.  AK-15;  15.  M6B; 

16.  M10B;  17.  M10B;  18.  GOST  10541-63;  19.  AS-6; 

20.  AS-8;  21.  AS-10;  22.  M6B;  23.  M8B;  24.  M10B; 

25.  Viscosity  at  100°C,  inm^/s ;  26.  Not  less  than;  27. 

Ditto,  at  0°C,  not  move  than;  28.  Not  standardized; 
approximately;  29.  Index  of  viscosity,  not  less  than; 

30.  Ratio  of  viscosity,  not  more  than;  31.  Congealing 
temperature,  °C,  not  higher  than;  32.  Flash  point 
(closed  crucible),  °C,  not  lower  than;  33.  Ash  content 
(with  additive),  %,  not  less  than;  34.  Corrosion,  g/tn^, 
not  more  than;  35.  Washing  properties,  points,  not  higher 
than;  36.  Content,  not  less  than:  37.  Barium; 

38.  Calcium;  39.  Zinc;  40.  Phosphorus;  41.  Content  of 
water  soluble  acids  and  alkalis;  42.  Mechanical  mixture, 

%,  not  more  than;  43.  Water,  not  more  than;  44.  Density 
at  20°C,  kg/m  ,  not  more  than;  45.  Not  more  than; 

46.  Not  standardized;  47.  Ditto;  48.  Absent;  49. 

An  alkali  reaction  occurs;  50.  Alkali  reaction;  51. 

Traces . 

Annotation.  1.  Indicators  for  oils  ASp  and  AKp  with 
additives  AzNII-8u/SK-3/,  SP-3. 

2.  Indicators  for  oil  AS-8  with  additives:  VNIINP-360/ 
DF-l/SP-3  +  DF-11. 


TABLE  193.  OILS  FOR  HIGH  SPEED  DIESEL  ENGINES 


23 

24 

26 

27 

28 

29 

30 

31 

33 

34 

36 

37 

38 

39 

40 

41 

42 

43 
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Key  for  Table  193:  1. 

3.  Dp-8;  4.  Dp-11; 


8. 

12. 

17. 

21. 

24. 

26. 


M10B; 

DS-8; 

M10B; 

M14B; 


Indicators;  2.  GOST  5304-54; 

5.  D-il;  6.  Dp-14;  7.  M8B; 

9.  M10B;  10.  M14B;  11.  GOST  8581-63; 

13.  DS-8;  14.  DS-11;  15.  M8B;  16.  M8V; 

18.  GOST  6360-58;  19.  MT-14p;  20.  MT-16p; 

22.  M16V;  23.  Viscosity  at  100°C,  mm2/s; 

Ditto,  at  0°C,  not  more  than;  25.  Not  standardised; 

Ratio  of  viscosities,  not  more  than;  27.  Index  of 
viscosity,  not  less  than;  28.  Congealing  temperature,  °C, 
not  higher  than;  29.  Flash  point  (covered  crucible),  °C, 
not  lower  than;  30.  Acid  number,  mg  KOH/g;  not  more  than; 

31.  Ash  content,  %,  not  less  than;  32.  Not  more  than; 

33.  Corrosion,  g/nP,  not  more  than;  34.  Washing  properties, 
points,  not  higher  than;  35.  Not  standardized:  approximately; 

36.  Thermal-oxidizing  stability,  minutes,  not  less  than; 

37.  Density  at  20°C,  kg/m  ,  not  more  than;  38.  Content, 

7,,  not  less  than:  39.  Barium;  40.  Calcium;  41.  Phosphorus; 
42.  Zinc;  43.  Water  soluble  acids  and  alkalis;  44. 

Alkali  reaction;  45.  Acid;  46.  Weak  alkali  reaction; 

47.  Mechanical  mixtures,  %,  not  more  than;  48.  Water, 
not  more  than;  49.  Traces. 


Annotation.  1.  For  oil  MT-I4p  standard  dynamic  viscosity 
at  -30oc,  not  more  than  280  poises. 

2.  For  oil  MT-16p,  flash  point  is  determined  in  a  covered 
crucible. 

3.  Indicators  for  oil  Bp  with  additives  of  TSIATIM-339/ 
AzNII-TSIATIM-1/ . 

4.  Indicators  for  oil  DS-8  and  DS-11  with  additives: 
TSIATIM-  (illegible  words) ,  MNI  IP-22k. 


■422- 


s 


i 

Tim? 


o> 

© 

© 

O) 

too-  d 

-  T  i  i 

co  d  to 

*•  i 

o 

J> 

i 

<o 

i 

T  !‘iof 
n«  o 

SO  lO 

06  E®  E  00  Li, 

-*uuu  u  °E 

<<<  <C0-J . 

/  \  x 


o0o 

<  < 


vQtO  on  9 

-5^ 


©  <V© 
^Z.  o£I 

mO  "0 


0uS© 

= 

o  2  C3  s 

CO  -;  c; 

O  =  s  s 
O  O  5 

u-3  3 

« a  * 

iTi  O  C3 

NCS  '•' 


°?  CA 


—  O  2 
m  fl 
I;  k  a: 

as  3 


o 

y  o  r  o 

^  £co  ~ 

u 

<<  < 
o  o 

X  X 
X  X  - 

o  o 

On  n 

o  o 
7  y  o 

,  c  o  o 

t-4  rr:  u  u 

co  «  o  ca 


eo  *9  5  1 

*  u  « 

< 


o  10 

>o 

41 

<£> 

CO  o 
< 

<3 

< 

V-/ 

< 

in 

•  coa> 
v-V  .  , 
0- 

<  <! 


£  sj~ 

S'_- 

•  O  ^ 
A  c.  _ _ 

i  3  °r. 

.  S  I  CO  2 

5  °  ^<-7 
1  «  ca""? 

J  g  n*ro 

.  V  •  *  * 

*  *  CO  <  »=  CM 

>o  *2  — • 
> or*  osr't* 

|  ^0)  v  3- 

a  5  d  ^  <2  co  § 
C  *  —  oOi”  v 

i 

i'JL<  *<<  S 

«  v  L*  ML. 


Cl  <  d 

!2“  !3 


<oo  c 

Inl2 

<£>7  r** 


c;  S  g  : 

T"  •  <0 

I  g*gS|  ; 

i  3S*9..»  i 

<  =*$£*  | 
vo  crop 
CJ  <-<  -2  § 

,2  m  c;  aj  <o  g 

lO  CM  m  •  g 

^ei'SS  | 

S<Eci>3  £ 

co  < 1 - - 


.isj: 


..£•  cOfoi; 

•*»  <<is  co 
o\  >o  l.  c»  in 

—TO — - 

m 


—  in  ,ra 

°  -•<\I'S  •  “a 

OJ.51  <t<  <-  Is 

•  . ci [2  .  cs  uo—  co 

oo  SSciZ!  -co  -in  - 

'cj*  *f  ,C0  ^  o  v*  ^  ^  o 

?^—<co  — ^~co  ^^5-7 

<2D<r*J<2s2  2 

«c;  *<,  L-»  <«  l— .  CO  —  L-*  CO 


i  —  H  -im&i5 

m  22  5  'S'  ‘C  ~ 

coSSmcci- 

2 

L.  >>L-I> 

00 

co  -d-o  <1- 

vr  m  in 


Table  194,  con't 


CO 

I 

CM 


to  to  toco  CO 

c6  A  old  d 


to 

I 

CO 


to  to  CO 

I  I  I 

CO  CO  (N 


<o 

I 

CO 


to  CO 

I 

CM 


d 


to 

I 

CO 


o>  }  CM  CX>  rr  *<r 

1  S-"\U  A 


O  CD  l  CM  tj* 

J>  i  S°*Jl 


W  Ul  V 

cl  <1  cl 


o 

I 

CO 


00 

r^(o 

o 

o  CO 

C 

to 

to 

O 

o  oo 

vO  to 

»H  c 

O  CO 

«b 

rH^ 

ez 

o 

< 

o 

< 

H 

mo 
ov  < 

6 

< 

AC- 

109 

£n 

r-t  O 

< 

ti  v^= 

"SP 

U 

< 

O 

o<f 

O 

o 

O 

•-  £ 

~ca 

o 

X 

— 

—  £ 

£  - 

CM  — 
VO  c 
CJ 


o 
OVT 
VO  e 

o 

< 


o 

r> 

o 

u 

o 

o 

CO 


to 

o  _ 
o 

o  • 

t-»  c 

to 

com 


s 

o 


•  u 


a 


<r(*3 


CQ 

CTv 

Ov 


CO 

a )  _* 
u  _ 

u  a 
Wooet 

o 

H 

_ 


m 

O 

o 

_  r> 

O  f-i  — 

CM 

CQO 

rH 

7 

cm  o  -r 

r-rr 

rH 

c 

r4  u  UV: 

c 

U 

< 

£3  CMTt 
rH 

u 

< 

vO 


O  u 

VO  Cj 


oo  oo 
vou  r\ 
«*.  -» 


co 


u 
r>.< 
vO  co 

-  r* 


^CO 

0° 

goo 

X  — 

o 

3„ 

c>  "7 

hv  H 
CO 


u 

8* 

u 


too 

a i< 


.  o 
S3  <M  T 
*7  OvO 
bi  r>  < 
«S  co 


«o  00 
'J 
< 
o 

X 

"  E 

o 
n 
o 
u 
Cl 


00 

O  <> 

<g=t 

OH 


3  «? 

^  a 
c 


CO 

H 

O 


nH«? 

too 

r-W 


X 

o 


<->  (j 

“vO^ 


M 

CO  CM  O 

OtH 


OV  E> 

O  r-t  H  “ 

cn  T 

rH  <J 

i-C  < 


m 


too 


CM.^ 


o 

§0 

r-l< 


<3\ 


-4- 


(O 

-c 

Q_ 

t*; 

8 

IO 

8 
OV  <N 
“■>ttl 
< 


c:S 

So 

co 


co 


3  S' 

»c  < 


X  z  m 


18 

CO 

rica 

is 


3 

5 

VO 

O 


C  »»COu5 

co  -r 

Ol  *-•  'm 

vo  <2^s 

L- 


to 

VO 

CM 


C)  0 

a  s 

s?  g 

a.  VO 
£  m 


01 

8 


IQ 


CO 

IT 


£8  8 
S'?  *? 
to  2  2 
<3  < 

C— 


a» 

a  55? 

§■  Ten 

*§5 

g  CO 

?  s5 

3 


I  ”t>' 

tn  co  jZ 

*r 

.to 

s  is 


o» 

o 

r^. 

fc 

TO 

Q. 

>> 

00 

o 

to 

CO 

< 

r:U: 

n 

Sc 

tT  CO 

o  >o 


IQ 

IO 

vo 

CM 


cm 

Cl 

CO 

< 

Cl. 


< 

cv 

to 


I 

I 
& 

'T'  * 

»u  ^ 

o 

?  »o  . 

S  m 

* 


a'i 

IO 


fv. 

CO 


'O 

CO 

n 

N 

a 

>> 


< 

u 


CQ  rQ 

S  g 


ft 

»o 


Ss 

*r  CO 


C^l 

CO 

< 

Cm 


IO 

O’ 


s  < 

.5  »o 


u 

Cl 

to 


O  tJM 


irM 


<o 

5  2 

F)  s 

<  o 

OCM  VO 
WJc 
COrH  'Ti 


*r  * 
o 

L 

-  r: 
<0  6 

ci  ^ 
‘O^ 

*r? 

Cl 


8v 

tM 


r>  (c 


co 


cvp 

S| 


CO 


CJ 

CM 

T 

,  . 

s< 

CO 

. 

<Q 

to  . 

.CO  < 

t0t<; 

IO 

s 

8 

65 

A3-51; 

O  *jTCM  CM 

5  riojSs 

A3-51, 

I64A: 

.co  o 
CO  rf.2 

“?5i 

2?s= 

Jci 

geo 

cog 
<  ^ 

u 

co  ucs  ct 

u 

L.  CO 

o: 

rH 

o 

n  in  o\  m 

o 

vO  O 

o 

co 

o\ 

OV  rH 

rH 

8 

Cl 

•4 

n 

< 

u 

’«  8 

.. 

O  if)  -*  .  „ 

vo  .  •  to 

•’•r^co  <, 

,  to<=«i2ff» 
»-c— toyto^ 

!  >>  to  o? 

H 

cm 


to 

< 

>> 

8  K3 


424 


Key  for  Table  194:  1.  Brands  of  basic  engines;  2.  Brands  of 

basic  models  of  automobiles;  3.  Basic  oil;  4.  Summer; 

5.  Winter;  6.  Substitutes;  7.  Summer;  8.  Winter; 

9.  Periodicity -of  substitution,  thousands  of  km;  10.  Basic 
oil;  11.  Substitute;  12.  Light  automobiles;  13.  MZMA, 

407;  MZMA-408;  GAZ-12,  20,  21,  21A,  ZMZ-21;  MeMZ-965,  966; 

GAZ-13,  24;  MZMA-412;  ZIL-110,  111,  114;  ZMZ-24;  14.  "Moskvich-401" , 

402,  403,  407;  "Moskvich-408";  GAZ-12,  GAZ-20  "Pobeda",  GAZ-21 
"Volga";  GAZ-965 ,  965A,  966V  "  Zaporozhets";  GAZ-13  "Chaika", 

GAZ-24  "Volga";  "Moskvich-412" ;  ZIL-110,  111,  114;  15.  AS-10; 

16.  AS-6;  17.  A3p-10;  AS-10;  ASp-10;  18.  ASp-6;  AS-6; 

ASp-6;  19.  All-season  AS-8;  20.  AS-10;  21.  AS-6; 

22.  DS-11;  23.  DS-8;  24.  All-season  AS-8  with  additives 

SB-3  +  DF-11;  25.  All-season  AS-8;  All-season  AS-8  with 

additives  VNIINP-360  or  DF-1;  26.  Buses;  27.  GAZ-51A, 

51,  51F;  ZIL-158;  28.  KAVZ-651A;  PAZ-651,  651A,  652;  PAF-251, 

977D;  ZIL-158,  158A,  158V;  LAZ-695B,  697;  29.  AS-10; 

30,  AS-6;  31.  ASp-10  or  All-season  AKZp-10;  32.  ASp-6; 

33.  ZIL-130,  375;  34.  LAZ-695E,  697V;  LiAZ-677,  PAZ-672; 

KAVZ-3100,  685;  35.  All-season  AS-8;  36.  All-season 

AS-10;  37.  Standard  trucks;  38.  GAZ-51,  51F;  KAZ-120; 

ZIL-120,  164A;  39.  GAZ-51,  51A,  53F,  ZIL-150,  164,  164A; 

Ural-355,  355M;  40.  AS-10;  41.  AS-6;  42.  ASp-10; 

43.  ASp-6;  44.  YAZ-451;  45.  YAZ-451D;  46.  AS-10; 

47.  AS-6;  48.  ASp-10;  49.  ASp-6;  50.  GAZ-53;  ZMZ-53; 

51.  GAZ-53A;  52.  All-season  AS-8;  53.  All-season  AS-10; 

54.  ZIL-130;  55.  ZIL-130;  56.  All-season  AS-8; 

57.  All-season  AS-10;  58.  YAAZ-204,  M204,  206;  YAMZ-236, 

238;  59.  MAZ-200,  500;  KrAZ-219,  257;  60.  DS-11; 

61.  DS-8;  62.  Dp-11.  63.  Dp-8;  64.  Dump  trucks; 

65.  GAZ-51;  ZIL-164A;  65.  GAZ-93,  93A;  ZIL-585,  .VL-MMZ- 

585L,  585M;  KAZ-600V;  67.  AS-10;  68.  AS-6;  69.  ASp-10; 

70,  ASp-6;  71.  ZiL-130;  72.  ZIL-MMZ-555.  73.  All-  * 

season  AS-8;  74.  All-season  AS-10;  75.  GAZ-53;  76. 

GAZ-53B;  77.  All-season  AS-8;  78.  All-season  AS-10; 

79.  YAAZ-204,  206;  YAMZ-236;  80.  MAZ-205,  503;  KrAZ-222; 

256;  81.  DS-11;  82.  DS-8;  83.  Dp-11;  84.  Dp-8; 

85.  D-ll,  12A;  86.  MAZ-525,  BelAZ-530,  540;  87.  MK-22, 

MS-20,  MS-14;  88.  All-season  NP-16p;  89,  Tractors; 

90.  GAZ-51,  ZIL-120,  164A;  KAZ-606A;  91.  GAZ-51P, 

63P,  63D;  ZIL-150R;  ZIL-MMZ-164N,  164AN,  KAZ-606,  606A 
"Kolkhida";  92.  AS-10;  93.  AS-6;  94.  ASp-10; 

95.  ASp-6;  96.  GAZ-53,  ZMZ-53;  ZIL-675;  97.  GAZ-53P; 

KAZ-608;  Ural-377S;  98.  All-season  AS-8;  99.  All-season 

AS-10;  100.  ZIL-130;  101.  ZIL-130VI;  102.  All-Season 

AS-8;  103.  All-season  AS-10;  104.  YAAZ-204,  206,  YAMZ- 

236,  238;  105.  MAZ-200V,  200M,  504;  KrAZ-221,  225B,  256; 

106.  DS-11;  107.  DS-8;  108.  Dp-11;  109.  Dp-8; 

110,  Automobiles  designed  for  rough  roads;  111.  UAZ-450’, 

451,  69;  GAZ-51,  69;  ZIL-157K;  112.  UAZ-450,  450B,  452, 

452D,  69,  69A;  GAZ-63;  ZIL-151,  157,  157K;  113.  AS-10; 

114,  AS-6;  115.  ASp-10;  116.  ASp-6;  117.  ZMZ-66; 
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Key  for  Table  194,  con't:  ZIL-130,  375;  118.  GAZ-66A, 

ZIL-131;  Ural  375,  375T,  377;  119.  All-season  AS-8; 

120.  All-season  AS-10;  121.  YAAZ-M206A;  122.  MAZ-501, 

514,  KrAZ-214;  123.  DS-11;  124.  DS-8;  125.  Dp-11; 

126.  Dp-8;  127.  Axabulances;  128.  GAZ-450; 

GAZ-21;  129.  UAZ-450A,  452AE,  452G,  45 1A,  45 1M;  GAZ-22, 
22D  "Volga";  130.  AS-10;  131.  AS-6;  132.  ASp-10; 

133.  ASp-6. 
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TABLE  195.  EVALUATION  OF  OPERATIONAL  PROPERTIES 
OF  LUBRICATING  OILS  FOR  ENGINES 
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Table  195,  con't 
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Key  for  Table  195:  1.  Operating  indicators;  2.  Which  indicators 

of  quality  the  oils  are  evaluated  by;  3.  Criteria  of  evaluation; 
4.  Recommendations  for  improving  operational  properties  when 
there  are  unsatisfactory  quality  indicators;  5.  Servicing  of 
the  engine;  6.  Congealing  point;  7,  Congealing  point  of  the 
oil  if  possible  must  be  10°C  below  the  temperature  of  the 
surirr.'oding  air;  8.  Pre-heating  the  oil  before  servicing; 

9.  Starting  property  of  the  lubricating  oil;  10.  Viscosity 
of  the  oil  at  100  and  0°C,  index  of  viscosity,  and  also  the 
value  of  the  limit  of  viscosity  of  the  oil  for  starting  engines, 
degree:  GAZ-51 —  170-190,  GAZ-53 —  140-150,  ZIL-120 — 

90-110,  ZIL-130—  60-70,  YAMZ-204,  236—  70-90,  D-12  (B-2)  — 
60-80;  11.  Capability  of  starting  to  guarantee  crankshaft 

minimal  necessary  speed  of  rotation  when  starting  the  engine 
(for  carburetor---  35-40,  and  for  diesel---  100-150  rpm). 

On  the  logarithmic  graph  (Figure  6) ,  which  shows  the  relationship 
of  viscosity  to  temperature,  there  are  applied  two  values  of 
viscosity  (at  100  and  50°C  or  100  and  G°C) ,  they  are  connected 
in  a  straight  line  extending  them  to  the  minus  side  of  the 
temperature  to  an  intersection  with  a  line  coming  out  level  with 
the  limit  value  of  viscosity  for  a  given  engine.  The 
temperature  which  corresponds  to  the  point  of  intersection 
will  be  the  minimal  temperature  at  which  it  is  still  possible 
to  start  a  cold  engine  without  pre-heating.  12.  Pre¬ 
heat  the  engine  before  starting.  Thin  the  oil  beforehand  in 
the  crankcase  with  gasoline  B-70  or  winter  non-ethylated 
brands  of  automobile  gasoline  (15-20%  gasoline).  13.  Normal 
engine  operation;  14.  Viscosity  of  the  oil  at  100°C; 

15.  For  guaranteeing  the  necessary  fluidity  of  friction  in 
working  parts  of  the  engine  it  is  necessary  to  have  the 
viscosity  of  oil  at  100°C:  carburetor  engines:  summer — - 
lO'mm^/s,  winter — -  6  mmz/s,  all-seasor^ —  8  mm2/s.  diesel 

engines:  summer -  11  mm^/s,  winter---  8mmz/s,  all-season 

for  D-12-16  mmZ/s.  Permissible  variation  on  the  low  side  not 
more  than  1  mm2/s;  16."  Increase  the  viscosity  by  means  of 
mixing  high-viscosity  oils  (see  below  "correcting  oils"); 

17.  Varnish  deposits  in  burning  of  piston  rings;  18.  Ash 
content  (content  of  additives),  washing  properties;  19. 

Content  of  additives  which  are  characteristic  of  ash  content, 
which  contain  barium,  calcium,  zinc,  phosphorus,  must  not 
be  below  GOST  standards  in  fresh  oil.  Washing  properties  of 
oil  must  be:  for  average-force  carburetor  engines  not  more 
than  3.0  point;  ditto  for  forced  not  more  than  1.5  point; 
for  diesel,  not  more  than  1.0  point;  20.  To  run  wanning 
the  walls  of  the  cylinders  of  the  engine  (the  cooling  system 
should  be  in  good  condition);  21,  Corrosion  of  engine, 
parts;  22.  Content  of  water  soluble  acids  and  alkalis, 
water,  acid  number;  23.  Indicators  of  corrosiveness  must 
be  within  limits  of  GOST  standards;  24.  Changes  in  the 
oil  content;  when  increasing  the  acid  numbers  the  oil  must  be 
changed.  This  is  especially  important  when  using  fuel  with  an 
increased  content  of  sulfur  additives;  25.  Formation  of  sludge 
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Key  for  Table  195,  con't:  in  the  engine  crankcase;  26.  Content 
of  water  in  oil,  acid  number;  27.  Content  of  water  and  oil 
must  be  minimal  (traces) ;  the  acid  number  must  be  no  higher  than 
the  GOST  standard.  Occurs  most  often  in  winter  with  recooling 
of  the  oil  in  the  crankcase;  28.  Holding  the  operating 
temperature  of  the  engine  at  the  required  level;  one  must 
drain  the  crankcase.  Keep  oil  from  getting  into  the  crankcase. 


Oils  for  Mechanical  Transmissions 


Table  197 


Oils  for  Hydrodynamic  Transmissions 


Indices 

] - 

VNIINP-1, 

GOST 

10660-63 

Oils  for 
hydraulii 
TU  38-1-: 

vehicle 
z  systems 
L10-67 

Gidrol-4, 
MRTU  12N 

No.  79-64 

A 

R  _  . 

Density  at  20°C,  kg/ra^,  at  least 

855 

885 

Viscosity  at  100°C,  centistokes 

7.8 

_  ■ 

. 

3.5  -  4.0 

Viscosity  at  50°C,  centistokes 

23  -  30 

23  -  30 

12  -  14 

_ 

Viscosity  at  -20°C,  centistokes,  no  more  than 

JEM  -I 

2,100 

1,300 

Viscosity  at  -40° C,  poise 

188 

200 

Ratio  of  viscosity  at  50° C  to  viscosity  at 

100°C,  no  more  chan 

3.7 

”4 

Solidification  point,  °C,  no  higher  than 

-35 

-40 

-45 

-45 

Flash  point  (open  crucible),  °C,  no  lower  than 

175 

175 

163 

360 

Change  in  weight  of  rubber  at  130° C  over  10 
days,  %,  no  more  than 

+2.0 

Change  in  weight  of  rubber  at  140° C  over  3 
days,  %,  no  more  than  i 

| 

“  i 

»  +5 

Water  soluble  acids  and  alkalis,  water  and 
mechanical  impurities 

None 

Mechanic: 
ities,  n< 
than  0.0; 

il  irapur- 
i  more 

.X 

Alkaline 

reaction 

Copper  plate  test  at  130°C,  for  3  hours 

Pass 

m 

itecl  1 

Pass 

Acid  number,  mg  of  KOH/g: 
before  oxidation 

0.039 

0.15 

after  oxidation,  no  more  than 

0.3 

- 

- 

- 
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Turbine  oil  22  (GOST  32-53)  Is  used  in  vehicles  mixed  with  other 
oils  to  produce  operating  fluids  for  shock  absorbers  and  other  hydraulic 
systems. 

For  properties  of  compressor  and  turbine  oils  see  table  190. 

.  ..dustrial  Oils 


Industrial  oils  are  widely  used  both  in  special  vehicles  and  for 
lubrication  of  auxiliary  equipment,  metal-working  machinery,  and  other 
equipment  employed  by  au.,  )motive  repair  and  transportation  enterprises. 

Industrial  oils  are  produced  in  both  acidic  and  selective  grades 
(table  199).  They  are  sorted  according  to  average  viscosity  in 
centistokes  at  50°C.  Industrial  oils  12  and  20  were  formerly  called 
respectively  spindle  oils  2  and  3,  and  industrial  oils  30,  45,  and  50 
were  called  respectively  engine  oils  L,  S,  and  SU.  The  latter  was 
use'  for  lubrication  of  old  types  of  engines. 
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TABLE  198.  RECOMMENDATIONS  FOR  USING  TRANSMISSION  OILS 


Table  198,  con't. 
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Key  for  Table  198:  1.  Brand  of  basic  automobile; 

2.  Transmission  assemblies;  3.  Basic  oils;  4.  Brands  of 
oil;  5.  Time  periods  for  substitution,  thousands  of  km; 

6.  Substitutes;  7.  Brands  of  oil;  8.  Time  periods  of 
substitutions,  thousands  of  km;  9.  Light  automobiles; 

10,  ZAZ-965,  965A,  966  "Zaporozhets";  "Moskvich-401", 

402;  11.  K.P.,  G.P.,  R.M.;  12.  All-season:  TS-14,  5, 

or  oil  for  transmission  gears  and  steering  mechanisms; 

13.  Nigrol:  in  summer-—  summer,  in  winter — -  winter; 

14.  GAZ-20  "Pobeda";  15.  Ditto;  16.  "Koskvich-403" , 

407;  17.  K.P.,  R.M. ,  G.P.;  18.  All-season:  oil  for 

hypoioditic  transmissions;  19.  Substitutes  are  not 
permissible;  20.  ,rMoskvich-408" ,  412;  GAZ-21,  22,  24 
"Volga";  GAZ-12;  21.  TAp-15  or  TS-14,  5;  oil  for 

hypoioditic  transmissions;  22.  GAZ-13  "Chaika";  GAZ-21 
"Volga"  with  automatic  transmissions;  ZIL-111;  23.  K.P.; 

G.P.;  24.  Oil  VNIINP-1;  oil  for  hypoioditic  transmission; 

oil  VNIINP-1  or  TS-14,  5;  25.  Buses;  26.  KAVZ-651, 

651A,  PAZ-651,  651A,  652;  PAF-251,  977D;  27.  All-season: 

TAp-15;  28.  Transmission  oil  (MRTU  12N  No.  61-63); 

29.  ZIL-158,  158A,  158V;  LAZ-695B,  697,  ZIL-LiAZ-158V; 

30.  All-season:  TAp-15V  or  TAp-15;  31.  Ditto,  or  nigrol; 

32.  LAZ-695E,  699A,  69A,  697E;  LiAZ-677;  KAVZ-3100,  685; 

PAZ-672;  33.  All-season:  TAp-15V  or  TAp-15;  34. 

Substitution  not  permissible;  35.  R.M, ;  36.  All-season: 

oil  VNIINP-1  or  Oil'R  for  hydraulic  system  automobiles; 

37.  Standard  trucks,  dump  trucks  and  tractors;  38.  UAZ-451A; 

GAZ-51,  51A,  53F,  51P,  63P,  63D,  93,  93A,  Ural-355,  355M; 

39.  All-season:  TAp-15  or  Transmission  oil  (MRTU  12N  No.  61-63); 

40.  All-season:  Transmission  oil  (MRTU  12N  No.  61-63)  or 

nigrol:  in  summer—  summer,  in  winter---  winter;  41.  ZIL-150, 

164,  164A;  42.  All-season:  TAp-15V  or  TAp-15;  43.  ZIL-585, 

150R;  ZIL-MMZ-585L,  585M,  164N,  164AN;  KAZ-600V;  44.  All- 
season:  TAp-15V  or  TAp-15;  45.  Nigrol:  in  summer- 

summer,  in  winter---  winter;  46,  ZXL-130,  130V1;  ZIL-MMZ- 

555;  KAZ-606,  608  "Kolkhida";  47.  All-season:  TAp-15V  or 
TAp-15;  48.  Substitutes  are  not  permissible.;  49,  All- 

season:  oil  VNIINP-1  or  oil  R  for  hydraulic  systems  of 
automobiles;  50.  GAZ-53A,  53B;  51.  K.P.,  R.M.  G.P.; 

52.  In  summer —  TAp-15,  in  winter—  TAp-10  all  season: 
oil  for  hypoioditic  transmission  trucks;  53.  MAZ-2G0, 

205,  500,  503,  525 ,  BelAZ-530,  540;  KrAZ-219,  222,  256, 

257;.  54.  K.P.;  55,  All-season  TS-14,  5  or  in  summer— 

MK-22,  MS-20;  in  winter—  MS-14;  56.  All-season: 

MT-16p;  57.  G.P. ;  58.  Nigrol:  in  summer--  summer, 

in  winter—  winter;  59,  Any  transmission  oil  besides 
hypoioditic;  60.  R.M. ;  61.  In  summer---  MK-22,  MS-20, 

in  winter—  MS-14;  62,  All-season:  MT-16p;  63.  MAZ- 

200V,  200M,  504;  KrAZ-221,  255B,  258;  64.  K.'P. ; 

65,  All-season:  TS-14,  5  or  in  summer--  MK-22,  MS-20; 
in  winter— -  MS-14;  66.  All-season:  MT-I6p;  67.  G.P.; 

68.  Nigrol:  in  summer—  summer,  in  winter--  winter, 
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Key  for  Table  198,  con’t:  or  transmission  oil  (MRTU  12N  No. 
61-63);  69.  Any  transmission  oil,  besides  hypoioditic; 

70.  R.M.;  71,  All-season:  MT-16p  or  in  summer-—  MK-22, 

MS-20,  in  winter---  MS-14;  72.  All-season:  MT-16p; 

73.  Automobiles  designed  for  rough  roads;  74.  UAZ- 
450,  450D,  452,  452A,  69,  69A;  GAZ-63;  75.  K.P.,  G.P., 

R.M. ;  76.  All-season:  TAp-15;  77.  All-season: 

transmission  oil  (MRTU  12N  No,  61-63);  78.  GAZ-66,  66A; 

79.  K.P.,  R.M.,  G.P.;  80.  In  summer—  TAp-15,  in  winter— 

TAp-10;  all-season:  oil  for  hypoioditic  transmission  of  trucks; 
81.  Substitution  not  permitted;  82.  ZIL-151,  157,  157K; 

83.  K.P.,  G.P.,  R.M. ;  84.  All-season:  TAp-15V  or  TAp-15; 

85.  Nigrol:  in  summer—  summer,  in  winter---  winter: 

86.  ZIL-131;  Ural-375,  377;  87.  K.P.,  G.P.,  R.M. ; 

88.  All-season:  TAp-15V  or  TAp-15;  all  season:  oil 
VNIINP-1  or  oil  R  for  hydraulic  system  automobiles; 

89.  Substitutions  not  permitted;  90.  MAZ-501,  502, 

514;  KrAZ-214;  31.  K.P. ;  92.  TS-14,  5,  with  additive 

EFO  or  in  summer—  MK-22,  MS-20,  in  winter—  MS-14; 

93.  All-season  MP-16p;  94.  G.P.;  95.  Nigrol:  in 

summer--  summer,  in  winter—  winter;  96.  All-season: 
transmission  oil;  97.  R.M. ;  98.  In  summer-—  MK-22, 

MS-20,  in  winter—  MS-14  or  all-season:  MT-16p; 

99.  All-season:  MT-16p. 

1.  K.P.  transmission;  G.P.  main  transmission  (driveshaft) ; 
R.M.  steering  mechanism 
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TABLE  199.  INDUSTRIAL  AND  OTHER  OILS 


2  Hii;tycTpiiavibiibie,  TOOT  1707—61 


12  Bj»3KocTt>  npii  100°C,  com,  np»Mep*  2,2 — 2,5  3,0 — 3,5  4,0  5,0 

fin 

13  To  >Ke,  npii  50°C,  can ,  o  npozic.iax  10—14  17 — 23  27  33 

14  HtmeKC  BR3KOCTH  (jum  Mace/i  MC),  —  85  85 

HO  HIIJKf 

ic  ToMncparypa  aacfuiBaiiMJi,  °C,  hc  — 3o  —‘20/ — 15  —15 

■‘■'UlJUltf 

16  Tc'iaepaTypa  ocnuuiKii  (orKphiTbifl  165  170/180  180/190 

Turc.ii>),  °C,  lie  mime 

18  Kiicmnoe  hhcjio,  mi  KOH/a,  ne  0,14/0,05  0,14/0,05  0,2/0,05 

6oaoe 


I  l 

3o.ibiiocfb,  %,  He  fioaee  0,007/0,005 

20  McxamniecKHe  npuMecii.  %.  ne  6o-  21  OTcy rcmyioT 

aee 

22  iloiiopacTBopiiMue  khcrotu  ii  uieao-  21  OTcyTCTDyioT 
in,  uoaa,  lie  Oojiec 

23  ConepwaiiHe  cepu  juib  Mace;i  HC,  1,0  1,0  1,0 

'  %,  lie  6o;iee 

24  CuopocTh  bpauieHHR  CMa3!/*i'sv\'x  1500-  30-5  .WCi—  ioOO  /UO  1000 

ysaoB,  o6Imuh 

28 

27  yaeabiiaH  Harpy3Ka,  i<r/CM 1  5,0  1  1—3  3—5 
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Table  199,  con't 


—  . . — — — r 

il  8675— C2  | 

BoJiocur, 
IOC1  1840- 
&t 

8 

i 

T&.-iii^o|)- 

MilTOnilUC, 

rocr 

992-68 

9 

\y.  rocr 

1642-50 

10 

Man,  rocr 

1605—61 

11 

6 

.H-5^,  HC-50 

6, 0-7, 5 

8,0— 9.0 

— 

— 

3,5-4, 2 

38-52 

42-58 

4', 0-5,1 

9, 0-9,6 

12—14 

6, 3-8, 5 

85 

85 

— 

— 

— 

— 

-10 

-20 

-25 

-45 

-45 

-60 

(saKpbiruA 

i/  (3aKpuTwn  THre^b) 

—  Tiircjib) 

190/200 

200/210 

112 

135 

163 

7  120 

0,35/0,05 

0,15/0,05 

0,04 

0,02 

0,07 

0,14 

0,007/0,005 

0,007/0,005 

0,005 

0,005 

0,005 

0,C05 

21  Or 

cytCTByio 

T 

21 

OrcytcTB  yioT 

l.l 

1.1 

— 

— 

— 

— 

*  . 

25 

26 

200-700 

Mcuee  2UU 

Doflte  ouuij 

5—10 

I&850 

l$e»cc  1 

— 

- 

— 
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Key  for  Table  199:  1.  Indicators;  2.  Industrial,  GOST 

1707-51  and  8675-62;  3.  I-  12,  IS-12;  4.  1-20,  IS-20; 

5.  1-30,  IS-30;  6.  1-45,  IS-45;  7,  1-50,  IS-50; 

8,  Velosite,  GOST  1840-51;  9.  Transformer,  GOST  982-68; 

10.  AU,  GOST  1642-50;  11.  MVP,  GOST  1805-51;  12. 

Viscosity  at  100°C,  mm2/s,  approximately;  13.  Ditto,  at 
50°C,  mnr/s,  in  limits;  14.  Viscosity  index  (for  oil  IS), 
not  lower  than;  15,  Congealing  temperature,  °C,  not 
higher  than;  16.  Flash  point  (covered  crucible),  °C, 
not  lower  than;  18.  Acid  number,  mg,  KOH/g;  not  more 
than;  19.  Ash  content,  7.,  not  more  than;  20.  Mechanical 
mixtures,  7.,  not  more  than;  21.  Absent;  22.  Water 
soluble  acids  and  alkalis,  water,  not  more  than;  23. 
Content  of  sulfur  for  oil  IS,  %,  not  more  than;  24.  Speed 
of  rotation  of  oiled  units,  rpm;  25.  Less  than;  26. 

More  than;  27.  Specific  load,  kg  (force)/cnr;  28.  Up 
to;  29.  Less  than. 

Annotation.  Indicators  of  industrial  oils:  I/IS. 


§  3.  Lubricating  Grease 

Lubricating  or  pliable  greases  are  mineral  oils  thickened  to  a  paste 
like  consistency.  Calcium,  sodium,  lithium  and  other  soaps  are  used  as 
thickeners,  obtained  with  a  base  of  natural  fat  or  synthetic  fatty  acids. 
Some  types  of  grease  are  thickened  with  high-melting  hydrocarbons  (paraffin, 
ceresin,  petrolatum), 

Standard  quality  indicators  of  lubricating  greases  follow. 

The  drop  point  determined  according  to  GOST  6793-53  is  the  conditional 
temperature  of  melting  of  the  grease.  So  that  the  grease  will  not  flow  out 
from  the  working  surfaces,  the  temperature  of  the  drop  point  must  be  15-20° 
C  higher  than  the  operating  temperature  of  the  friction  joints. 

The  penetration  number  characterizes  the  consistency  of  the  grease 
and  its  capability  to  penetrate  into  gaps  between  working  surfaces  and 
introduced  using  pressure  and  retention  in  the  gap.  The  penetration  of 
number  is  determined  at  25°C  according  to  GOST  5346-50,  The  higher  the 
penetration  number  of  the  grease  the  greater  is  its  mobility  (the  less 
the  density).  For  summer  greases,  the  penetration  number  should  be  150- 
250  units;  for  winter,  250-350  units.  For  all-season  greases,  the 
penetration  number  should  be  in  limits  200-300  units. 

The  yield  point  is  characterized  by  the  capability  of  the  greases  to 
hold  on  rotating  parts  of  bearings  in  play.  It  is  determined  according  to 
GOST  17143-54  at  50°C  and  is  expressed  in  g  (force)cm2.  The  higher  the 
yield  point,  the  more  desirable  the  grease. 

Viscosity  characterizes  the  fluidity  cf  the  grease  when  there  are 
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fairly  high  stresses  of  displacement.  The  viscosity  of  the  grease  depends 
on  the  speed  of  displacement;  it  is  determined  according  to  GOST  7163-54 
at  0°C  and  the  degree  of  displacement  10"^  seconds  and  is  expressed  in 
poises.  According  to  the  indicator  of  viscosity  one  determined  the 
pumpability  of  the  grease  through  oil  supply  lines,  the  loss  of  energy  in 
friction,  particularly  during  starting. 

Testing  for  corrosion  is  done  by  putting  into  contact  polished  copper 
or  steel  plates  with  the  grease  being  tested  for  a  period  of  time  and  at  a 
certain  temperature. 

The  water  content  is  an  important  factor.  In  some  greases,  for  example, 
in  lubricant  greases,  water  is  the  stabilizing  agent;  without  water,  the  grease 
separates  and  loses  its  uniformity. 

Mechanical  mixtures  of  an  abrasive  nature  are  not  permissible  in 
greases.  ~ 


An  Assortment  of  Lubricating  Greases 

Lubricating  greases  are  divided  into  anti-friction  for  general  use 
and  special,  protective  and  packing. 

Indicators  of  anti-friction  average-melting  greases  and  industrial 
vaseline  are  given  in  Table  200,  and  anti-friction  hard-to-melt  and 
special  greases  in  Table  201. 

Solidols  (lubricant  grease].  Of  the  anti-friction  greases,  the 
most  widely  used  are  solidols  obtained  by  thickening  mineral  oils  with 
calcium  soap  on  a  base  of  natural  vegetable  oils  (fatty  solidols)  or 
synthetic  fatty  acids  (synthetic  solidols). 

Calcium  soap  is  not  soluble  in  water,  therefore,  solidols  are  water 
resistant  greases.  It  is  not  recommended  that  one  use  solidols  as 
protective  greases,  because  they  contain  up  to  3%  water  which  will  cause 
corrosion  of  metal  under  the  layer  of  grease. 

If  solidol  is  melted  the  water  evaporates  destroying  the  structure 
of  the  grease  and  it  quickly  flows  off  and  becomes  unsuitable. 

Fatty  solidols  are  produced  In  small  quantities  and  are  used  for 
greasing  most  critical  friction  junctions.  . 

Synthetic  solidols  are  widely  used  for  greasing  the  majority  of 
friction  junctions  of  chassis  and  moving  parts  of  automobiles.  For  these 
purposes,  synthetic  press-solidol  C  is  mainly  used. 

Graphite  grease  consists  of  oil  thickened  with  calcium  soap  and 
an  additive  of  welding  graphite  for  improving  the  lubricating  properties 
of  the  grease.  They  are  used  for  greasing  crane  gears,  leaf  springs, 
manual  brake  cables. 
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Konstalines  [solid  lubricants]  belong  to  a  hard-to-melt  grease  and 
are  an  oil  thickened  with  sodium  soap  on  a  fatty  (UT)  or  synthetic  base 
(UTs),  Because  sodium  soap  is  soluble  in  water,  konstaline,  along  with 
its  high  drop  point  temperature  is  not  a  water  resistant  grease.  It  is 
used  for  greasing  stress  friction  junctions  which  operate  under  conditions 
of  low  humidity. 

Greases  1-13  both  on  a  fatty  base  and  on  a  synthetic  are  obtained  by 
thickening  oil  with  calcium-sodium  soaps.  Therefore,  they  possess  fairly 
high  infusibility  and  are  relatively  resistant  to  the  effect  of  water. 

They  are  used  for  greasing  high-load  bearings  with  free  play. 

Automotive  grease  YANZ-2  is  a  hard-to-melt  grease  with  an  adequate 
resistance  to  water.  It  is  intended  for  greasing  bearings  of  wheel  hubs 
and  water  pumps  and  warm  shafts  of  the  transmission.  In  all  cases,  it  can 
be  replaced  by  solidol. 

Glass  cleaning  grease  AS  is  a  special  automotive  grease.  It  is 
'  obtained  by  thickening  thoroughly  cleaned  mineral  oil  with  aluminum  soap 
with  fatty  acids.  It  is  intended  for  greasing  parts  of  windshield  wipers 
of  automobiles. 

Cardan  grease  AM  is  a  complex  compound  and  is  obtained  by  thickening 
oil  with  sodium  soap  of  natural  greases  (hydrogenated  fat,  castor  oil) 
with  an  additive  of  pine  colophony  for  improving  the  lubricating  film  on 
the  working  surfaces.  It  is  used  -for  greasing  Cardan  joints  in  the 
rear  drive  axles  of  automobiles  GAZ-63,  ZIL-151,  ZIL-157  and  others. 

Grease  1-13  can  be  used  as  a  substitute. 

Grease  ATE  is  a  tractor  grease  for  electrical  equipment.  In  its 
composition  and  properties  it  reminds  one  of  fatty  konstaline  for  which 
it  can  be  substituted;  it  is  intended  for  greasing  bearing  bushes  of 
automotive  and  tractor  generators,  starters  and  magnetos. 

Industrial  vaseline  UN  is  a  protective  grease  and  consists  of 
patrobetum,  paraffin,  ceresin  and  mineral  oils.  The  protective  property 
of  industrial  vaseline  consists  of  creating  on  the  surface  being  protected 
a  waterproof  and  water  resistant  layer  which  prevents  the  penetration  of 
harmful  agents.  An  inadequacy  of  the  grease  is  its  comparatively  low 
temperature  of  drop  point:  at  temperatures  higher  than  35-40°C,  the 
industrial  vaseline  begins  to  slip  from  the  working  surfaces  and  uncovers 
them.  Industrial  vaseline  is  used  in  autonobiles  for  greasing  battery 
terminals. 

Liquid-preserving  greases  K-15  (GOST  9185-59)  and  K-17  (GOST  10877-64) 
are  intended  for  protecting  metallic  parts  of  automobiles  from  corrosion. 
They  consist  of  mixtures  of  transformer  and  aviation  oils  (85-957.)  in 
which  there  have  been  introduced  inhibiting  additives  TSIATIM-339 
(2,57.) ,  PMSya,  oxidized  petrolatum,  neutralizing  lithium  hydroxide  and 
17.  synthetic  rubber.  The  viscosity  of  the  grease  at  100°C  is  in  limits 
15-22  mra^/s.  These  liquids  are  applied  to  metallic  surfaces  with  a  brush. 
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Conserving  greases  NG^-203  (MRTU  12N  No.  78-64)  and  NG-204  (MRTU  12N 
No.  69 -63)  consist  of  nitrated  oil  or  an  oil  solution  of  sulfonaphthalene 
calcium  with  an  additive  of  oxidized  petrolatum  and  pyropoliner.  Viscosity 
of  the  product  at  100°C  is  15-50  ccm  and  temperature  of  congealing  not 
higher  than  -20°C.  These  liquids  are  applied  to  metal  with  a  brush. 

Conserving  greases  AK0R-1  and  AKOR-2  (MRTU  38-1-207-66)  consist  of 
nitrated  oils,  neutralized  with  calcium  oxide,  with  an  additive  of 
stearates  for  hydraulic  mechanical  transmissions  as  a  working-conservation 
supplement. 

Viscosity  at  100°C  is  75-100  mm^/s,  the  flash  point  in  an  open  crucible 
is  not  below  210°C. 
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TABLE  200.  ANTI-FRICTION  AVERAGE-MELTING 
GREASES  AND  INDUSTRIAL  VASELINE 
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Key  for  Table  200:  1.  Indicators;  2.  Industrial  vaseline 

UN,  GOST  782-59;  3.  Fatty  solidols,  GOST  1033-51;  4. 

Press-solidol  US-1;  5.  US-2;  6.  US-3;  7.  Synthetic 

solidols,  GOST  4366-64;  8.  Press-solidol  S;  9.  Solidol 

S;  10.  Graphite  grease,  USs-A,  GOST  3333-55;  11.  External 

appearance;  12.  Structure;  13.  Color;  14.  Homogeneous 
without  lumps  of  grease;  15.  Fibrous;  16.  From  light 
to  dark  brown;  17.  From  yellow  to  light  brown;  18.  From 
yellow  to  dark  brown;  19.  From  dark  brown  .to  black; 

20.  Drop  point  temperature,  °C,  not  below;  21.  Approximately 
.22,  Penetration  number  in  limits;  25.  Yield  point  at 
50°C,  g(force)'/cm2,  not  less  than;  26,  Approximately; 

27.  Viscosity  at  0°C,  poise,  not  more  than;  28. 

Approximately;  29.  Testing  for  corrosion;  30.  Absent; 

31.  Passed;  32.  Content  of  water,  V»,  not  more  than; 

33.  Mechanical  mixtures  of  non-abrasive  character,  %,  not 
more  than;  34.  Composition,  %:  35.  Mineral  oil; 

36.  Cat'ylum  soap  fatty  or  synthetic,  not  less  than; 

37.  Crushed  graphite;  38.  Petrolatum  or  paraffin. 


_  01 

b  Sci 

iso 

5  u  — 

°  =  g. 

ss 

SJ  •  o  a, 

“<_>«  « 
ni7  t? 


s  S 
s  ro 
5  X 

5  D. 

5  « 

ggg 

SO  g 
vO^° 

cn 


5  o 

Z  X  <y  ffl 

Sgjg 

<.  fa.  U 

o  ei 


33 

S 

o  « 

o  X  *  K 

5  5  5  1 

™  So 

2  a  e,  £  5 

g  5  1  g  8 
5  S-5  S  ,, 

i;5*o? 
2  *  5  w  9 
g-m  £  sf- 

5  3  ca  n 
Z  7  ax 


Key  for  Table  201:  1.  Indicators;  2.  Konstaline,  GOST 

1957-52  and  5703-65 ;  3.  UT-1  and  UTs-1;.  4.  UT-2  and  UTs-2; 

5.  Grease,  GOST  i031-61 ;  6.  1-13;  7.  l-13s;  8.  YANZ-2, 

GOST  9432-60;  9.  AS,  MRTU  12N  No.  76-64;  10.  AM,  GOST 

5730-51;  11.  ATE,  TU  424-54;  12.  External  appearance; 

13.  Homogeneous  without  lumps  of  grease;  14.  Structure; 

II  Granular;  16.  Fibrous;  17.  Long-fibrous;  18. 
Granular;  19.  Color;  20.  From  light  yellow  to  brown; 

21.  Dark  brown;  22,  From  light  to  dark  brown;  23.  From 
yellow  to  brown;  24.  Darlj;  25.  From  light  yellow  to 
brown;  26.  Relationship  to  water;  27.  Not  resistant; 

28.  Fairly  resistant;  29.  Resistant;  30.  Not  resistant; 
31.  Drop-point,  temperature  °C,  not  lower  than;  32. 
Penetration  number  at  25°C;  33.  Yield  point  at  50°C, 

g( force) /cm^,  not  less  than;  34.  Approximately;  35. 
Viscosity  at  0°C,  poise,  not  more  than;  36.  Testing  for 
corrosion;  37.  Content  of  water,  %,  not  more  than; 

38.  Passed;  39.  Mechanical  mixtures  of  non-abrasive 
character,  %,  not  more  than;  40.  Absent;  41.  Composition, 
%:  42.  Mineral  oil;  43.  Fatty  or  synthetic  soap; 

44.  Industrial  hydrogenated  fat;  45.  Pine  colophony; 
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CHAPTER  XIV.  INDUSTRIAL  LIQUIDS 


1.  Cooling  Liquids 


Water 

Water  has  a  number  of  positive  properties  when  used  as  a  cooling 
liquid:  high  heat  capacity,  optimal  viscosity,  abundance,  fire  safety, 
non-toxicity  and  others.  At  the  same  time  it  possesses  disadvantages: 
the  boiling  point  is  not  high  enough  for  modern  engines  which  decreases 
during  operation  of  automobiles  under  mountain  conditions;  high  freezing 
temperature  (when  freezing  the  volume  of  ice  is  about  10  times  larger 
when  compared  with  the  volume  of  water;  the  pressure  which  is  generated 
when  freezing  ice  reaches  2500  kg  (force) /cm^  and  is  the  cause  of 
engine  damage) ,  which  requires  in  some  cases  the  use  of  low-freezing 
liquids;  the  capability  to  form  scale  and  sludge. 

Scale  is  a  hard  and  strong  deposit  on  the  hot  walls  of  the  cooling 
system  caused  by  the  hardness  of  the  water,  depending  on  the  content  of 
bicarbonates,  sulfates  and  chlorides  of  calcium  and  magnesium  salts  in  it. 
Total  hardness  of  the  water  consists  of  carbonates  (temporary)  hardness 
and  non-carbonate  (mainly  sulfate) .  Depending  on  the  hardness  of  the 
water  used,  operation  procedure  and  technical  service  of  the  engine 
change  (Table  203).  Water  is  classified  according  to  its  origin 
(see  Table  204). 

Sludge  is  a  muddy  deposit  in  stagnate  places  (pockets)  of  the  cooling 
system  of  the  engine  and  are  formed  when  filling  the  engine  with  dirty 
water. 

Scale  and  sludge,  which  possess  poor  heat  conductivity,  make  removal 
of  heat  from  the  engine  worse  and  causes  a  decrease  in  its  power  and 
efficiency. 

For  preventing  the  formation  of  scale,  anti-scale  additives  are  ;ed 
(scale  preventives)  or  the  water  is  softened  (Table  205).  The  s,ril» 
which  forms  is  removed  from  the  cooling  system  of  the  engine  by  „al 
compounds  (Table  206) . 

For  removing  scale  whose  chief  content  is  carbonates,  acid  solutions 
are  used;  for  sulfate  scale---  alkali  solutions. 

First,  one  removes  the  thermostat  from  the  engine  and  pours  the 
solution  into  the  cooling  system.  According  to  the  flow  period  shown  in 
Table  206,  they  start  the  engine  and  run  it  for  10-20  minutes,  after 
which  the  engine  is  stopped,  the  solution  poured  out  and  the  cooling 
system  flushed  with  water  two  or  three  times.  It  is  recommended  that  the 
last  flushing  be  done  with  hot  (70-80°C)  0.5-1.07.  of  bichromate  (anti¬ 
corrosion  flushing). 
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Low-Freezing  Cooling  Liquids  (Anti-freezes) 

Solutions  of  alcohols  in  water  which  form  eutectic  minimums  are 
usually  used  as  low-freezing  cooling  liquids.  Standard  anti-freeze 
is  made  from  dihydric  ethylene-glycol  alcohol  (Table  207) . 

To  reduce  the  corrosive  effect  of  ethylene  glycol  on  metals  anti¬ 
corrosion  additives  are  introduced  into  antifreezes:  dextrin  (complex 
carbohydrate)  to  protect  lead-tin  solder,  aluminum  and  copper  from 
damage;  Na2HP04  to  protect  ferrous  metals,  copper,  and  brass;  and 
Na2  M0O4  to  protect  zinc  and  chromium  coatings  of  a  cooling  system  from 
corrosion. 

GOST  6367-52  provides  for  production  of  antifreeze  intermediate 
product  —  concentrated  ethylene  glycol  containing  additives;  anti¬ 
freeze  40  is  obtained  by  adding  0.73  1  to  water  to  1  1  of  concentrate. 

The  following  pertain  to  the  use  of  ethylene  glycol  antifreezes: 
high  toxicity  of  ethylene  glycol  (topic  when  ingested)  requiring 
precautionary  measures;  high  coefficient  of  thermal  expansion  necessitating 
filling  of  cooling  system  5  to  8%  less  than  its  nominal  capacity;  possible 
interaction  between  anticorrosion  additives  and  incrustation  salts 
requiring  preliminary  flushing  of  scale  and  sediment.  Antifreeze 
composition  is  regulated  by  a  special  densimeter. 
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TABLE  202..  GENERAL  PROPERTIES  OF  WATER 
AND  COMPONENTS  OF  COOLING  LIQUID 
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Key:  1.  Indicators;  2.  Water;  3.  Ethyl  alcohol- 
rectified  spirit;  4.  Ethylene-glycol  industrial; 

5.  Industrial  glycerine:  6.  Formula;  7.  Molecular 
mass;  8.  Density,  kg /nr,  at  20°C;  9.  Freezing 

temperature,  °C;  10.  Boiling  temperature  for  760 

mm  mercury  column,  °C;  11.  Heat  capacity  at  20°C, 

kcal/kg  •  degrees;  12.  Ditto,  at  0°C;  13.  Specific 

heat  conductivity,  kcal/hr  ♦  m  *  degrees;  14. 
Viscosity  at  20°C,  mm^/s;.-  15.  Heat  of  evaporation, 
kcal/kg;  16.  Melting  heat,  kcal,  kg;  17. 

Coefficient  of  volume  expansion  (in  limits  of  4-100°C) 

18,  Flash  point  (instrument  with  open  crucible),  °C; 

19.  Index  of  refraction,  20°C. 
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TABLE  203.  CLASSIFICATION  OF  WATER  ACCORDING  TO  HARDNESS 
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Key:  1.  Hardness  group;  2.  General  hardness,  mg- 
equivalent/P ;  3.  Effect  on  scale  formation;  4.  Very 

soft;  5.  Up  to;  6.  Scale  does  not  form;  7.  Soft; 
8.  Scales  form  only  slightly;  9.  Average-hardness; 
10.  Scale  forms;  it  is  necessary  to  remove  scale  from 
the  cooling  system  at  least  twice  a  year;  11.  Hard; 
12,  A  significant  amount  of  scale  builds  up  quickly. 

It  is  not  recommended  that  this  water  be  used  without 
previous  softening  or  using  additives;  13.  Very 
hard;  14.  More  than;  15.  The  cooling  system  very 
quickly  is  clogged  with  scale.  It  is  forbidden  to  use 
this  water  without  softening. 
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TABLE  204.  CLASSIFICATION  OF  WATER  ACCORDING 
TO  SOURCE 


Kaacc  aoflH 

1 

ripOIICXOWfleilHC  BOflU 

2 

Ppynna  ikcctkocth 

3 

npHiieib 

4 

5 

ATMOctJiepHafl 

3  rioBepxHOCT- 

„  6 

RoiKflCDan,  ciieroBaa 

9  Peuuan,  03cpnaa:  J 

7 

Oqciib  Mamas 

0  O'ICIIb  MSmaS  H 

[lp.  Hena,  Cmpb, 
Cea.  Hawn,  03. 

iias  ' 

ccoepnue  doaocmu 

MflTK3H 

5  rpysrcmaa  It 

12 

ueiiTpaabiibic  h  ioik- 

Hblft  BOAOCMbl 
PoflHiiKOBan,  K0A0fle3l 

13 

Manias  h  cpoa- 
ne>KecTKaa 

7  >KecTnas  ii  oaeiib 

/IaaowcKoe 

4  p.  Boara,  Ron 
Riicnp,  0«a 

MopcKan 

nan,  apTcaiiaiicKHO  ko- 
aoaubi 

Mops,  OKcaiibi 

19 

mecTKas 

0'ienb  wecTKaa 
20 

21 

Mopa  Mop  n  e, 
Kacnm'iCKOc, 
ApaabCKoe—  o5maa 

it.tbthUI.iw  6r>-  -iu 
CAHIIHIT,  CKHIIul  — 

125—130  eru  hu 

Key:  1.  Class  of  water;  2.  Source  of  water; 

3.  Hardness  group;  4.  Example;  5,  Atmospheric; 
6.  Rain,  snow;  7.  Very  soft;  8.  Surface; 

9.  River,  lake:  northern  reservoirs;  10. 

Very  soft  and  soft;  11.  The  rivers  Neva,  Svir’, 
the  northern  Dvina,  lake  Ladozhskii;  12.  Central 
and  southern  reservoirs;  13.  Soft  and  average¬ 
hardness;  14.  the  rivers  Volga,  Don,  Dnieper, 

Oka;  15.  Ground;  16.  Spring,  well,  artesian 
well;  17.  Hard  and  very  hard;  18.  Sea; 

19.  Seas,  oceans;  20.  Very  hard;  21.  The 
Black  Sea,  the  Caspian,  Aral--  general  hardness 
65-76  units;  oceans---  125-130  units. 
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TABLE  205.  PREVENTING  SCALE  FORMATION 


Oncpamw 


**■  Cwena  Boflu 

I 

6  BBenenne  an- 
(TllHaKlinH)IOB 


XpoMniiK  KjCr.Oi  nan  a30T- 
iioKiicaufi  aMMoimti  NH4N03; 
nepcBoanr  coan  liaKHnii  b  pacT- 
BoptiMoe  coctohiiiic 


HopnAOK  lipilMCIICilKf 


3 


MeiiiiTb  Bony  n  anm-an-a;  nan 
Mornno  pcwe.  npn  cmcik  npo- 
MMnaTb  cncTCMy  oxaa«;;<  i.  is 
8  Biiana/ie  npiiroToBamoi  won- 
uciiTpaT:  100  a  pcarciira  un  .’imp 
boam.  Ha  jiiitp  cpcAiie>H:iTKoii 
boam  flofiaBanioT  30—50.//.  koii- 

u..''i  |i.  I  Ot  ,\i i .1  ™ 

i 20  ma/a.  Ilpn  noMyTiici  nt.  uo- 
Abi  b  cncTOMO  oxaaiK/ien  :i  ao- 
OiiB.nmoT  cDCHuul  koiiucii  ’fir- 

rcKcaMCTa/liocit/aT  (NaPOa)j|o  Bne  aaniiciiMocrii  or  jic.-tiio- 
«rei(caMCT»;  yaepaiiiDaoT  coaiPcTii  roam  aoGaBanioT5— 3  mc/a. 
naKiimi  d  pacraopiiMOM  coctoh-  ncpiiofliiMCCKii  biycnaio'  nuia- 
dim  Moiiijn  orcx/'fl 

1  Tpmiarpiifi(J)oc(|)aT  Nn3PO^  ^  /loflaofliiioT  b  cpcfliieltoiTKyio 


yMamemic 

BOAbi: 

ncperoiiKofi 


yflcpwiiBacT  co. in  naKiinii 

U3HCUJCIIIIOM  COCTORI/mi 


Xlc 


cc  pacroopiiMhic  coaii 
lotcn  o  ncpcroisnoM  Ky6n 


ocra- 


bo  no/iy  0.2  :/ a,  a  b  >kcc  i;  yio  - 
0.3  c/a. 

I3ricpnon!i'iccK«  cnycna.o-  ot- 
CToii  m/iaMS  wcpc3  ci  y-  iciii.ic 
i<na:uiKii 


rioay'iai^  noay  fie3  .•o.ieft 
JKCCTKOCTH  flan  aKKyMya  ii opuo 


280 


I 


I 


M 


Kmm^eiiucM 


20 


Co. in  Kap^oiiaTiioil  n  nacTii'i- 
no  cyab(|iaTiion  wcctkocth  bw- 
naflaiOT  n  ocaflOK 
OcTaTomian  npcMcmiaa  jitccT- 
KOCTb  HO  1  —  2  MC-3KO/  A.  OOllUlH 
inecT^cTi.  mojkct  noBbiciinca 


,  Bofly  KiinamT  20—30  muh, 
oTC'iiiioaior  h  (|>ii/ibTpyiOT  or 
Dunaniuaro  ocafli/a 


22 


ofipaCoTKOfi 

xiiMimecKii.Mii 

pcareiiTaMii 


HOlIlibSM 

oCmciiom 


Ka.nbUiiiiiipoBaiifiaa  cofla 
Na-iCO,,— 53  mc/a  iia  ofliiy  eaii- 
miuy  jkcctkocth.  T pttum  f>nrt- 
(|ioc(})ai—  55  mc/a  na  oaiiy  >  ah- 
mmy  wecTKocirii.  OcTaromiaa 
o6maa  iKccrnocib  no  fioacc 
0.5— 1.5  ca.^ 

Moiioo6.\iemibie  ciiiitciii'icc- 
Kiie  CMoau.  raavKomiT,  nepxiy- 
tiit  h  Ap.  OcraTO'iiian  oOuiafi 
WCCTKOCTb  0,5— 1,0  on. 


Ten.iyio  (ropanyio)  nofly  no- 
pe.MOUJiiuaioT  c  peareiiTo.M  20— 
30  MUH,  OTCTailBaiOT  II  l|)l|,1bT- 
pyiot  or  UbinaBiiRTO  ocaflKa 


OllflbTpyiOT  'icpe3  K3TII0IIIIT0- 
nwft  i|mai,Tp 


Key  for  Table  205:  1.  Operation;  2.  Reagents  and  their 

effect;  3.  Order  of  use;  4.  Change  water;  5.  Change 
water  in  the  engine  as  often  as  possible.  When  changing,  flush 
the  cooling  system;  6.  Introduction  of  anti-scale  substances; 

7.  Potassium  bichromate  K2Cr207  or  nitrate  of  ammonia  NH4NO3; 
dissolves  the  scale  salts;  8.  First  prepare  concentrate: 

100  g  of  the  reagent  per  liter  of  water.  In  a  liter  of  average¬ 
hardness  water,  add  30-50  mP  of  the  concentrate,  for  hard  water, 
100-120  ml /(..  When  there  is  cloudiness  of  the  water  in  the 
cooling  system  add  fresh  concentrate;  9.  Hexamethphosphate 
(NaP03)6  "Hexameth"  keeps  the  scale  salts  in  solution; 

10.  Regardless  of  the  hardness  of  the  water  add  5-6  mg//. 
Periodically  drain  the  sludge  residue;  11.  Bisodium  phosphate 
Na^PO^;  holds  the  scale  salts  in  suspension;  12.  To  average¬ 
hardness  water  add  0.2  g/(7,  and  to  hard---  0.3  g// ;  13. 

Periodically  drain  the  sludge  through  the  drain;  14.  Softening 
of  water:  distillation;  15.  All  dissolved  salts  remain  in 
the  still;  16.  Obtain  water  without  hard  salts  for  batteries; 

17.  By  boiling;  18.  Carbonate  salts  and  some  of  the  sulfates 
are  precipitated  out;  19.  Boil  the  water  for  20-30  minutes, 
let  it  stand  and  filter  out  the  precipitates;  20.  Processing 
with  chemical  reagents;  21.  Calcined  soda  Na2C03---  53  mg//, 
for  1  unit  of  hardness.  Trisodium  phosphate---  55  mg/^  per 
1  unit  of  hardness.  Remaining  total  hardness  not  more  than 
0.5-1. 5  units;  22.  Warm  (hot)  water  mixed  with  a  reagent  for 
20-30  minutes,  settles  and  precipitates  are  filtered  out; 

23.  Cation  exchange;  24.  Ion-exchange  synthetic  resins, 
glauconite,  permutite  and  others.  Residual  total  hardness  0. 5-1.0 
units;  25.  Filter  through  a  cation  filter. 
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TABLE  206.  SOLUTIONS  FOR  REMOVING  SCALE 


Coctso  paciBopoB 

KomwecTBO  >ia  10  4 

BOA  W,  3  2 

Bpcun.  hcoCxoahmo? 

aar  paapyujcmin 

3  HIXHllM,  H 

4  Uar  ecexsdoueame/teil 

5  rexmi'iecxaa  woaomian  Kiic^oTa 

600 

1, 0-3.0 

6  XpoMmiK  IIJ1H  xpOMOBblii  aiirHapna 

200 

8,0-10,0 

7  HiiniOiiTiipoBaiiiian  co/miian  sHc.ioia 

600-800 

0, 5-1,0 

ft  CMccb: 

9  Haflbummpooamian  coaa- 

1000-1200 

10-12 

IQ  XpOMMIK 

20-30 

JT  CMCCb: 

12  ipoapopnaa  Kncaoia 

1000 

0, 5-1,0 

13  xpoMODuu  anrHApHA 

SO 

14  Hah  (ten eame Aeil  c  HyzyaHoU  eoAOOKoO 

6aokq 

15  Tcxmi>ic,'Kafi  co/inuaa  Kiic-nora 

15  KaycTHMccxan  cona 

250-300 

0,5— 1,0 

700-1000 

7,0-10,0 

i  y  CMCCbl 

1  Q  TpHHaTpHr«l»OC(J)aT 

' 

400 

|x  xaabummponaiman  coaa 

550 

10-12 

20  TpmiaTpHiltpoc^iaT 

300-500 

2, 0-3,0 

Key:  1.  Composition  of  solutions;  2.  Quantity 
per  10  L  of  water,  g;  3.  Time  necessary  for  destroying 
scale,  hours;  4.  For  all  engines;  5.  Industrial 
lactic  acid;  6.  Potassium  bichromate  or  chromium 
anhydride;  7.  Inhibiting  hydrochloric  acid;  8. 
Mixture:  9.  Calcined  soda;  10.  Potassium  bichromate; 
11,  Mixture:  12.  Phosphoric  acid;  13.  Chromium 
anhydride;  14.  For  engines  with  cast  iron  blocks; 

15.  Industrial  hydrochloric  acid;  16.  Caustic  soda; 
17.  Mixture:  18.  Trisodiumpphosphate;  19.  Calcined 
soda;  20.  Trisodium  phosphate. 
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Table  207 


Ethylene  Glycol  Antifreezes 


Indi ces 

Type  of  low-freezing  fluid  G0S1 

'  159-52,  6367-52 

1  40 

40M 

4  OK 

65 

65M 

Appearance 

Light-yellow,  somewhat  cloudy 
fluid 

Orange,  somewhat 
cloudy  fluid 

Density  at  20° C,  kg/m^ 

i 

1067- 

■1072 

1110-1116 

1085- 

-1090 

Refractive  index  at  20°C,  at  least 

1.390 

1 1 !  1 

_ 

Freezing  point,  °C,  no  more  than^ 

■■ 

-40 

_ 

-65 

-65 

Composition: 

ethylene  glycol,  %  (weight),  at 
least 

52 

52 

! 

94 

64 

64 

water,  %  (weight)  no  more  than 

47 

47 

5 

35 

35 

evaporation  loss,  %  (weight),  no 
more  than 

1 

1 

1 

1 

1 

Anticorrosion  additives: 
dextrin,  g/1,  at  least 

1 

1 

1.85 

1 

1 

Na,HPO/.,  g/1  .  . 

EESBH 

3. 0-3. 5 

Na?  M0O4,  g/1 

- 

7. 5-8.0 

-  j 

- 

8.0-10.0 

Chlorides  content  (Cl) ,  %,  no  more 
than 

0.0007 

0.0007 

0.0012 

0.0007 

0.0007 

Mechanical  impurities,  %,  no  more 
than 

0.005 

0.005 

0.005 

Ash  concent,  %,  no  more  than 

mm 

0.7 

0.4 

Viscosity  at  +20° C,  centistokes 

4.4 

v'-20  ■ 

7.3 

7.3 

Viscosity  at  -20° C,  centistokes 

28.5 

28.5 

_ 

52.0 

52.0 

Specific  heat  at  20°C,  kilocal/kg-deg 

-  0.78 

- 

0.72  ■ 

-  0.73 

*  After  addition  of  0.73  1  of  water  to  1  1  of  antifreeze  40K  the  freezing 
temperature  of  the  mixture  is  no  higher  than  -40°C. 
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Reclamation  of  ethylene  glycol  antifreezes  in  automotive  trans¬ 
portation  enterprises  consists  of  the  following  operations:  settling 
(up  to  10  days),  removal  of  upper  layer  of  petroleum  derivatives  (if 
present),  draining  of  sludge,  and  filtration.  If  ethylene  glycol 
content  is  lower  than  the  norm  it  is  added  according  to  the  formula 

A  3  a-b  100  1  of  ethyleneglycol  per  100  1  of  reclaimed  antifreeze, 
where  b 

a  is  water  content  in  reclaimed  antifreeze  in  %, 

b  is  water  content  required  by  norm  in  %. 

If  content  of  anticorrosion  additives  is  low  they  must  be  brought 
up  to  standard. 

Liquids  for  Hydraulic  Systems 

Brake  Fluids 


Brake  fluids  BSK,  ESK,  GTZh-22,  GTN  (table  208)  are  produced  for 
hydraulic  brake  controls. 

BSK  and  ESK  are  based  on  castor  oil.  BSK  is  composed  of  50%  batyl 
alcohol  and  50%  refined  castor  oil;  ESK  contains  47%  ethyl  alcohol  and 
53%  castor  oil.  These  oils  possess  good  lubricating  properties  and 
optimum  viscosity;  but  their  corrosion  properties  are  high  with  respect 
to  copper  and  brass,  and  at  low  temperatures  clusters  of  castor  oil  crystals 
tend  to  form,  leading  clogging  of  the  hydraulic  system  and  brake  failure. 
These  fluids  are  not  recommended  for  use  at  temperatures  lower  than 
minus  20-25°C.  Dilution  with  alcohols  decreases  viscosity  but  does 
not  prevent  formation  of  castor  oil  crystals. 

GTZh-22  is  an  all-season  fluid;  it  consists  of  70%  diethylene  glycol, 
25%  ethelene  glycol,  and  5%  ethyle  cellosolve  with  15  g/1  of  anticorrosion 
additive  (triethanol  aminophosphate)  added.  Disadvantages  of  this  fluid 
include  insufficient  lubricating  capacity;  therefore,  it  is  recommended 
before  charging  hydraulic  system  with  fresh  fluid  to  lubricate  piston 
cups  of  the  master  and  working  cylinders  with  caster  oil  or  fluids  based 
on  castor  oil.  Fluid  GTZh-22  is  toxic  when  ingested. 

GTN  consists  of  dearomatized  kerosene  thickened  with  3  tc  4%  viscosity 
additive  —  polyisobutylene  with  antioxidation  additive.  —  paraoxydiphenyl 
amine  (0.02%)  or  a  naphthol  (0.1%).  Piston  cups  of  oil  and  cold-resistant 
rubber,  type  4326-1,  are  required. 

Different  types  of  brake  fluids  may  not  be  mixed  —  separation  and 
mixture  spoilage  will  occur. 
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Shock-Absorber  Fluids 


AU  low-viscosity  spindle  oil  (see  table  199)  and  its  replacements 
(mixtures  of  50%  transformer  oil  and  50%  turbine  oil  22,  or  60%  transformer 
oil  and  40%  turbine  oil  22  are  used  for  lever-action  and  telescopic  shock 
absorbers. 

The  disadvantage  of  these  fluids  is  high  viscosity  at  low  temperatures 
entailing  difficult  shock  absorber  operation  and  even  breakdowns. 

Good  viscosity  and  temperature  properties  are  possessed  by  mixtures 
of  low-viscosity  petroleum  distillates  containing  8  to  10%  organo-silicon 
compounds  (polysiloxanes) ,  such  as  the  all-season  fluids  AZh-12T  and 
AZh~16A. 

Indicators  for  shock-absorber  fluid  quality  are  presented  in  table 

209 . 


Fluids  for  Miscellaneous  Hydraulic  Systems 

Fluids  for  hydraulic  lifters,  dump  trucks,  cranes  incorporating 
hydraulic  drives,  loaders,  etc: 

for  summer  use:  industrx,  1  oil  20  (spindle  oil  3) ;  for  winter  use: 
industrial  oil  12  (spindle  oil  2).  Change  intervals:  seasonal. 

Fluids  for  hydraulic  systems  of  special  vehicles:  oil  AMG-10  (see 
table  209)  or  its  replacement,  instrument  oil  MVP;  oil  AMG-10  —  a 
dearomatized  kerosene/gas  oil  distillate  thickened  by  viscosity  additive 
(vinipol) ,  provided  with  pour-point  depressor  and  antioxidation  additive, 
and  colored  red;  and  oil  MVP  (see  table  199)  a  low-viscositv  highly 
refined  distillate  oil. 

For  hydraulic  .jacks  forming  part  of  driver's  kit:  oil  MVP. 

As  engine  thermostat  fluids:  ethyl  benzoate  (boiling  point  °35°C); 
mixture  of  67%  of  ethyl  alcohol  and  33%  water  (boiling  point  79-80°C). 
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Table  208 


Brake . Fluids 


1 '  '< 

Indices  , 

„  ) 

BSK 

ESK 

GTZh-22; 

TU  MKhP 
3759-53' 

GTN, 

GOST 

8621-57 

TU  MKhP  1608-47 
and  4226-54 

Color 

Orange- 
red  or 

green 

Yellow 
cr  Red 

Green  or 
khaki 

Red 

Density  at  20°C,  kg/m^ 

878 

1106-1112 

No  more  than 

850 

Viscosity,  centistokes: 
at  +50° C,  at  least 

9.6  / 

8.3 

8.0 

10.0 

at  0°C 

90-100 

80-90 

lIBIiHZiHEiMii 

at  -40° C 

— 

No  mo re "than 

25-'0 

700-800 

at  -50° C 

mn 

No  more  than 

1500' 

Solidification  point,  °C,  no  more  than 

-40 

wm 

-60 

-63 

;Acid  No.,  mg  of  KOH/g,  mo  more  than.. 

.  0.7 

0.95 

0.05 

Distillation  ipoint,.  °C,  at  least  „ 

118 

,78 

100 

210 

Flash  point  (in  closed  crucible),,  °C,  at 
least 

14 

12 

.  105 

92 

Rubber  swelling  at  l’c»-20oC,  %  (weight), 
no  more  than: 
over,  24  hr  period 

1 

1 

over  72  hr  period 

- 

;  ' 

1 

- 

over  24  hr  period  at  70° C,  no  more  than 

- 

- 

- 

7 

i 
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Table  209 


Shock  Absorber  Fluids  and  AMG-10  Oil 


t 

Indices 

Mixtures  of  transfor- 
:  mer  and  turbine  oils 

1  50:50  60:40 

AZh-12T  AZh-16A 
MRTU  38-1-165-65 

AMG-IOjl 

GOST 

6794-53 

Kinematic  viscosity,  centistokes: 

*  a*:  100° C,  at  least 

5 

at  50° C,  at  least 

12-13 

11-12 

12 

16 

10 

at  0°C,  approx. 

240-260 

180-200 

-  _ 

- 

- 

at  -40rC.  no  more  than 

congeal 

6500 

- 

- 

at  -45° C,  no  more  than 

- 

ISHS9BHH 

- 

4,000 

- 

,  at  -50° C,  no  more  than 

- 

- 

- 

- 

1,250 

-30- 

-35 

-55 

-60 

-70 

Flash' point  (open  crt’cible) ,  °C, 
no  lower  than: 

150 

160 

165 

165 

92 

Acid  fJo.  ,  mg.  of  KOIl/g,  no  more  than: 

0,03 

- 

- 

0.05 

Water  Soluble  acids  and  alkalis,  water, 
and  mechanical  impurities 

none  i 

none 

none 

none 

none 

none 


none 


none 


none 
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